TELOPEA 





ROYAL BOTANIC GARDENS, SYDNEY 



National Herbarium of New South Wales 











TELOPEA 

ROYAL BOTANIC GARDENS, SYDNEY 


Contributions from the National Herbarium of New South Wales 


Vol. 2 ( 5 ) 


1984 




W.W. Watts 

1856-1920 

The Rev. W.W. Watts was Honorary Curator of Cryptogams at the National Herbarium of New South 
Wales (1909-1916); many thousands of his collections of mosses, hepalics and ferns are housed in the 
Herbarium. He contributed greatly to our knowledge of these groups during his lifetime, through 
publications and by exchange of specimens with overseas herbaria. Botany was his hobby: his 
occupation was minister in the Presbyterian Church of New South Wales. The IITT Walls Room houses 
the cryptogamic collections of the National Herbarium of New South Wales. (This photo has been 
donated by his two grand-daughters Mrs Thorburn and Mrs Morris.) 


TELOPEA 2(5): 1984 


ISSN 0312-9764 


CONTENTS 

Page 

Census of New South Wales mosses, by Helen P. Ramsay . 455 

Phytogeography of the mosses of New South Wales, 

by Helen P. Ramsay . 535 

The mosses of Lord Howe Island, by Helen P. Ramsay . 549 

Mosses and their distribution in the Australian Capital 

Territory, by Helen P. Ramsay and H. Streimann . 559 


This issue is dedicated to the memory of 
WILLIAM WALTER WATTS 

1856-1920 


Telopea 2(4) was distributed on 13 October 1983 


















Tclopca 2(5): 455-533 (1984) 


455 


CENSUS OF NEW SOUTH WALES MOSSES 


Helen P. Ramsay* 
(Accepted for publication 29.3.1983) 


ABSTRACT 


Ramsay, Helen P. (School of Botany, University of New South Wales. Kensington. N.S.W. 
Australia 2033) 1934. Census of New South Wales Mosses. Telopea 2(5): 455-533 — The 
Census gives a checklist containing 527 species of mosses in 171 genera and 56 families. 
Compilation of the list is based on literature and information obtained from herbarium 
specimens in Australian herbaria. The distribution of species is recorded for 13 ccogeographic 
regions of New South Wales. Included are lists of synonyms, nomina nucht. unsubstantiated 
records and a bibliography. 


CONTENTS 


Introductory material .. .. 

Tabular census . 

Index to synonyms . 

List of unsubstantiated records 

Nomina nuda . 

Bibliography . 

Index of families and genera 


455 

460 

503 

509 

509 

514 

532 


INTRODUCTION 

The compilation of a checklist of New South Wales mosses and their 
distribution was undertaken in an effort to determine how much information was 
available on New South Wales mosses in the literature and in collections based in 
Australian herbaria. Reverend W.W. Watts and T. Whitelegge early this century 
(1902, 1905) published lists of Australian mosses, incorporating information from 
previous work of Mitten (1856, 1860, 1882) and Forsyth (1899). Watts was 
responsible for collecting many new species determined by Brotherus in the period 
1896-1918. The Census Muscorum Australiensium (Watts and Whitelegge 
1902,1905) was never completed although manuscripts were in the process of being 
compiled at the time of Watts’ death in 1920; the published lists having dealt only 
with acrocarpous families. 

Further work was continued by Burges (1932, 1935) who prepared but never 
published a census of New South Wales mosses (1952) which incorporated Watts’ 
manuscript and lists for pleurocarpous families (some 526 species in all). 

In 1952 Steere remarked that “Since the Census of New South Wales mosses 
published by Watts and Whitelegge (1902-1905) no further general work (on 
Australian mosses) has appeared’’. It is with the kind permission of Professor 
Burges, and as a former student of his, that I have much pleasure in being able to 
complete the project to which so many have contributed. There has been an 
increase in knowledge of Australian mosses during the last 30 years with 
Sainsbury’s New Zealand Mosses (1955a), Scott and Stone’s (1976) Mosses of 
Southern Australia and Catcheside’s (1980) Mosses of South Australia, but details 
of species distribution and of the sub-tropical species in Australia are still very 
limited. New South Wales has the most interesting and diverse moss flora in 
Australia since sub-alpine, arid zone, temperate and tropical species representative 
of a large percentage of the families of mosses all occur in this region. From an 
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estimated 1,100-1,200 taxa in Australia (D.G. Catcheside, pers. comm.). New 
South Wales has about 44% represented, Queensland about 33%, Victoria and 
Tasmania both 30%, South Australia 16% and Western Australia only 8%. It is 
hoped the Census will act as a stimulus for future collecting and taxonomic work. 


METHODS 

Collections of New South Wales mosses were examined in most Australian 
Herbaria (AD, BRI, CANB, CBG, HO, NE, NSW, MEL, MELU, SYD. UNSW, 
UWA) and names and distribution details were obtained for each specimen. The 
National Herbarium of New South Wales, containing collections of Whitclegge. 
Forsyth, Watts and others, has been the primary and major source of data for the 
Census. The distributional data follow the geographical subdivisions used for 
‘Plants of New South Wales’ (Jacobs & Pickard 1981), see map on p.536; within 
New South Wales these subdivisions are derived from Anderson (1961). As stated 
in Jacobs & Pickard the “Census serves to indicate the state of the art”, and this 
is true for the mosses where our knowledge is in its infancy. Distributional data, 
for instance, tell us about where people have collected rather than indicating the 
true range of the species. Since there has been no bryologist engaged on taxonomic 
work specifically related to mosses in the National Herbarium of New South Wales 
since W.W. Watts (1916) (see Ramsay & Briggs 1979) and A. Burges (1952), much 
is awaiting attention and there are still many unnamed collections. 

CRITERIA USED AND ORGANISATION OF DATA 

The Census is arranged by families according to Crosby & Magill (1978). 
Within each family, genera, then species are listed alphabetically. Synonyms appear 
in the Census and are also listed in a separate index. Taxonomic and nomcnclatural 
changes from literature were included up to the time of going to press, data having 
been derived from Index Muscorum (Wijk et al. 1959-1969) and supplements from 
Crosby (1977, 1979, Crosby & Bauer 1981) as well as from published revisions by 
individual taxonomists (see Bibliography). Name changes in literature have been 
accepted as relating to the name on the packet unless, or until, the specimen has 
been examined by an expert or renamed. 

It must be stressed that verification has only been possible where specialists 
have borrowed and checked determinations. The work contains only published 
names and combinations except in the genus Macromitrium for which a revision 
of Australian species is in manuscript (Vitt & Ramsay) and Racopilum under 
review by van Zanten who has examined all relevant specimens. 

A taxon is receded as present in any region if at least one specimen with that 
name is available in an Australian herbarium or private collection. Reliability of 
identification may be questioned where few specimens of a particular taxon have 
been found and for this reason where collections arc for 3 or fewer specimens for 
a particular area this is indicated. Species records not supported by specimens are 
listed separately at the end of each genus as ‘previous record not substantiated’. 
Nomina nuda which have not been accounted for in the synonymy in the Census 
are treated separately (p.509). 

Distribution of taxa in other states of Australia (extra-N.S.W.) is indicated as 
well as the extra-Australian range. These data are included for convenience but are 
not necessarily definitive. Within New South Wales, distribution is shown by the 
ecogeographic regions used by Jacobs & Pickard (1981) based on Anderson (1961). 
Lord Howe Island species are included since the island is politically part of New 
South Wales. The distribution also encompasses the Australian Capital Territory 
(A.C.T.) which is geographically located in the Southern Tablelands Division of 
New South Wales. Extra-Australian distributions follow the regions named in 
Jacobs & Pickard (1981) and listed on page 459 here. 
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The paucity of species and collections within some regions highlights the need 
for further work and more intensive surveys of distribution. The original data, 
which include collectors’ notes for some 20,000 specimens, will remain available 
so that lists within regions may be compiled and added to as new collections are 
made, particularly with a view to increasing our knowledge of ecological preferences 
for species. Already it is clear that many species have been collected from only a 
limited area or have a very restricted distribution. Such species should be studied 
thoroughly and efforts made to determine their true range. 

This Census recognises 527 species (not including 22 unsubstantiated records) 
in 171 genera from 56 families of mosses. A number of infraspecific taxa add to the 
total species diversity in the area. In all, 81 species are listed as being restricted in 
distribution to New South Wales (Ramsay 1984a). Although a large number of new 
records are included e.g. Drepanocladus uncinatits at Mt. Kosciusko, 
Brachvnienium exile, these have not been highlighted in the list. Relationships 
between New South Wales species and those in other states of Australia indicate a 
separation into those sub-tropical species that have been recorded from New South 
Wales and Queensland only, and those (the majority) with affinities to the 
temperate bryoflora of southern Australia. Of the sub-tropical species many have 
been collected only in the MacPherson-Maclcay overlap on the border between 
New South Wales and Queensland. This region is considered as 
phytogeographically significant for higher plants (Burbidge 1960). A preliminary 
survey of phytogeographical relationships of the mosses of New South Wales is 
included separately (Ramsay 1984a). The distributions of mosses within the 
Australian Capital Territory (Ramsay & Streimann 1984) and on Lord Howe Island 
(Ramsay 1984b) have also been analysed in separate papers (see pp. 559. 549). 

ACKNOWLEDGEMENTS 

Financial support from the Australian Biological Resources Study from 1974 
to 1979 (inch) to enable distributional information to be recorded necessitated the 
complete sorting and repackaging of specimens into a uniform system at the 
National Herbarium of New South Wales. Without the co-operation of the Director 
and Staff at the Herbarium in allowing me access at all times and their contribution 
in repackaging and labelling the collections, the task could not have been 
completed. 

Manv others have also assisted freelv. The Directors and Staff of various 
Herbaria (AD, BRI, CANB, C'BG. HO, NE, NSW, MEL, MELU, SYD, UNSW, 
UWA) have helped greatly by making collections and facilities available and 
supplying information when requested. Dr A. Touw, Rijksherbarium, Leiden, has 
contributed much time and effort in identifying Streimann’s collections from the 
National Botanic Gardens. Help has also been given by Staff of the British Museum 
and the V.F. Brotherus Herbarium at Helsinki. Personal thanks to M. Austin, B. 
Austin, D.G. Calcheside, G. Harden, T. Howard, A. Murray, J. Parram, L. Pcdley, 
G.A.M. Scott, I.G. Stone, H. Streimann and J.H. Willis, who have given me 
specimens, supplied unpublished lists and/or other information, checked sections 
of the manuscript, or allowed me access to their private collections. My two 
assistants, T. Boyd (1976) and P. Wilson (1978), gave invaluable help in sorting, 
checking and recording data and in collecting and assembling the data for the 
manuscript. C. Puttock helped with checking, indexing and literature lists. 
Assistance in reading sections of the manuscript and helpful suggestions given by 
H Ando, D.G. Catcheside, T. Koponen, W. Margadant, R. Purscll, G.A.M. Scott, 
l.G. Stone, D.H. Vitt and B.O. van Zanten are also gratefully acknowledged. Extra 
distributional data supplied by I.G. Stone were obtained during travel for research 
projects funded by the Australian Research Grants Committee. The following 
people examined and checked identification of genera and species of special interest 
to them — H. Ando, A. Touw, B.O. van Zanten, LG. Stone, M.A. Bruggemann- 
Nannenga, J. Lewinsky, D.H. Vitt, T. Koponen, R.D. Seppelt and H. Mohamed. 


458 


Telopea 


Vol. 2(5): 1984 


Their expertise and co-operation proved a most valuable contribution. A. 
Lonergan, S. Wray, J. Ratcliffe and F. Colman have helped enormously by typing 
drafts and the final manuscript. The encouragement and patient support of my 
husband has been of immense help in enabling the work to be completed. 

The author accepts full responsibility for any errors or omissions and would 
appreciate notification of any inaccuracies. 


ADDENDA 

One species of Archidium Brid. (Archidiaceae) has now been found in New 
South Wales (I.G. Stone, pers. comm.). 

I.G. Stone (pers. comm.) reports the following new records for New South 
Wales. Details to be published later. 

Bnichia eckloniana C. Muell. — NWS; V; S Afr 

Ephemerum rehmannii (C. Muell.) Broth. — SFWP; VSW 

Tortula rhizophylla (Sak.) Iwats. & Saito — CC; Q; S Afr 

The following references have been added since the manuscript was submitted 
for publication. 

Althofer, G.W. & Harden, G.J. (1980). "The Flora of Mt. Arthur Reserve (Wellington. 

N.S.W.)." (Trustees of Mt. Arthur Reserve: Wellington.) 

Crosby, M.R. & Bauer, C.R. (1983). Index Muscorum Supplementum — 1980-1981. Taxon 
32(4): 670-691. 

Fife, A.J. (1982). Taxonomic and nomenclatural observations on the Funariaceae 1. 

Physcomitrium , Physcomitrella and Goniomitrium in New Zealand. Lindbergia 
8: 96-104. 

Frahrn, J.P. (1982). Gross disjunktionen von Arealen sudamerikanischcr und Afrikanischer 
Campylopus-ancn. Lindbergia 8: 45-52. 

Geissler. P. & Green, S.W. (1982). Bryophytc taxonomy. Nova Iledwigia 71 • 1-558. 
Harris, S. & Ratkowsky, D.A. (1982). A new moss record from Tasmania. Ischvrrhodon 
leplurus (Tayl.) Schelpe. Tasmanian Naturalist 71:7. 

Koponen, A. (1982). The family Splachnaccae in Australasia and the Pacific../. Hatton Hot. 
Lab. 52: 87-92. 

Lewinsky, J. (1984). The genus Orthotrichum Hedw. (Musci) in Australasia: a taxonomic 
revision../. Hattori Bot. Lab. 56 (in press). 

Ochi, H. (1980). A revision of the neotropical Bryoideae, Musci (first pail)../. Fac. Educ. 
Tottori Univ. Nat. Sc. 29: 49-154. 

Ramsay, H.P. (1983a). A moss with four chromosomes. Lindbergia 9(2): 89-92. 

Ramsay, H.P. (1983b). Cytology of mosses. In Schuster, R.M. (ed.), "New Manual of 
Bryology." (Hattori Botanical Laboratory': Nichinan.) Vol. 1. pp. 149-221. 
Ramsay, H.P. & Vitt. D.H. (1984). Cytotaxonomy, distribution and sexuality of 
Macromitrium in the Pacific../. Hattori Bot. Lab. 55: 23-33. 

Schuster, R.M. (1983). ‘New Manual of Bryology." (Hattori Botanical Laboratory: 
Nichinan.) 2 vols. 

Scott. G.A.M. (1982a). Bryofloristics in Australasia. Nova Hedwigia 71: 483-494. 

Scott, G.A.M. (1982b). Desert bryophytes. In Smith. A.J.E. (ed.) ‘Brvophyte Ecology." 
(Chapman and Hall: London. New York.) 

Scppelt, R.D. (1980a). A synoptic moss flora of Macquarie Island. Antarctic Division 
Technical Memorandum 93: 1-8. 

Seppelt, R.D. (1980b). A synoptic moss flora of Macquarie Island II. Sphagnum. Antarctic 
Division Technical Memorandum 98: 1-9. 


Ramsay, New South Wales mosses 


459 


Seppell. R.D. (1981a). A synoptic moss flora of Macquarie Island Ill. Fissidens. Antarctic 
Division Technical Memorandum 100: 1-9. 

Seppelt. R.D. (1981b). Studies on the bryoflora of Macquarie Island III. Collections, new 
moss additions and corrections, and a revised checklist. Brvologist 84(2): 
249-252. 

Seppelt. R.D. (1982). An overview of the Ditrichaceae. Nova lledwigia 71: 215-218. 
Stone, I.G. (1982). Some new and noteworthy records of mosses mostly from Queensland. 
Australia. Austrobaileya (1)5: 511-520. 


ABBREVIATIONS AND SYMBOLS USED IN TABLE 1 

Distribution within New South Wales 


EH I Lord Howe Island 
C Coast 
T Tablelands 
WS Western Slopes 
WP Western Plains 


FWP Far Western Plains 
N North 
C Central 
S South 

NSW New South Wales 


• present in the subdivision > 3 collections 

O no sighted or cited specimen from the subdivision 

? specimen or cited locality inadequate for reliable record; in the extra-NSW 
column of Table I the '?’ precedes the abbreviation for the state to which the 
doubtful record applies. 

★ number of specimens 3 


Extra-New South Wales Distribution 

Q — Queensland. V — Victoria. T — Tasmania, Y — Northern Territory, S — 
South Australia, W — Western Australia, A — Australian Capital Territory 
(included separately here although it lies within the geographical boundaries of 
N.S.W. [see Ramsay & Streiniann 1984] as it is a political entity) 


Extra-Australian Distribution 


N 

North, northern 
or New 

Malesia 

The Malay Peninsula, 
Philippines. Malaysia, 

S 

South, southern 


Indonesia and New 

E 

East, eastern 


Guinea, a phylogeographic 

W 

West, western 

Mcdit 

not a political region 

c 

Central 

Mediterranean region 

cosmop 

cosmopolitan 

N Caled 

New Caledonia 

Afr 

Africa 

NG 

New Guinea 

Amer 

America 

NZ 

New Zealand 

As 

Asia 

Subant I 

Subantarctic Islands 

Eur 

Eur 

Oc 

Oceania 

I 

Island or Islands 

Pac 

Philip 

Pacific 

Philippines 


TABLE 1. DISTRIBUTION AND CHECKLIST OF MOSSES OF NEW SOUTH WALES. 
(Families arranged according to Crosby & Magill 1981.) For index to genera and families see p. 532. 


460 


Telopea 


Vol. 2(5): 1984 


o 

o 

rs 


*te 

EXTRA 

NS\\ 

FWP 

C/3 

z 

0 - 

f 

C/3 

z 

ws 

C/3 

U 

z 

H 

CAJ 

0 

z 

U 

C^ 

0 

z 

J = - 


U 

< 

u 

U 

< 

Z 

o 

< 

X 

a. 

w 


.E4=< o 
N ■< <ljj cN 
Z c/3 c/3 c/3 ■< Z 


H 

> 


O 

o 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 


> 

> O' 
o o 

o o 

o o 

o o 

o o 

o o 

o o 

o • 

• • 

o • 

o o 

o • 

• • 

o o 


& 


•"SS 
' I 3 
; 


H C 
E « 
N<-§ 
Zc/3C/3 


< 

H 

> 

o 


o 

o 

o 

o 

o 

o 

o 

o 

-* 

o 

■K 


is 

C/3 

H 

> 

o 

o 

o 

o 

o 

o 

o 

* 


. E I 
■~x 


o V 
Sst E 


P_ 


5 

z 

o 

X 

— 

c/3 


c 

—* i— 

J3 


5^S«flC?.g Sj 
ISsSt? 
:= S 


||l 

1 

S-3 = 

Li 2^ 

ill 


Sails? 3 ■§■§,-§ 

* ss C 5 C-.2 £ 55 


« 

t/tliojcO 




00 == 5 

£ Sid 

= Po3 

3 ^ "T ^r- 

II si 

< 2 ^.e Sj 
c/5i2,u3c/j 


Is 


5= r '-5.&v 
C* y £ £ & 

^iZ 

ls§ 

^5.3 C 

ic 

J 3 

, -5 1 ~ 

a PZ-c S 

5 ET§ 


0 ^ 


to O 
c r 


D. 

o 

£ 

pv t </> 

N o 


< 

>o 


o o 

o o 

o o 

o o 

o o 

o o 

o o 

• • 

o • 

o o 

o o 
o o 
o o 

o o 


agf gs 'O ^2 a = 


5 • 

3 ^ Cz} 

"S 2 : 

1 o i — 

— s: o 

1 si 

co£U 


O u'“ 
2 2 c 

. . £ s 

Ni<-° 


ZU Z < C/3 C/3 


< 

H 

> 


o 

o 

o 

o 

o 

o 

o 

-X 

o 

o 

o 

o 

o 

o 


s 

oa 

. X _ __ 

to o r 
•=-• £ 
T3 


o 


^ L 

C «/>jp 

5 £"2 

55 £ 

U> Czj 


W 2 

^ -8.tr 

< 1/5 
w w’-g 
a < 2 

*li 

N •< 


-3 O {/) 

o^r — ■*“ 

2 0 
V! « O 

~ 

2-<a £-3 

2 5 S-5 
2 « g-g 

< ZL*f < 


o 

OO 

O' 






























A.subulata Har. ex Hook. . O O O O • • • O O O O O O OVT NZ. Afr. 

[A. subulatissima C. Muell.] S Amer 

Borneo. 


Ramsay, New South Wales mosses 


461 


< IT. 


o 

o 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 


NZ 

N Caled 

Cosmop 
(excl. Oc 

Eur, As. 
Afr, 

N Amer 
NZ, Fiji, 
Oc 

Cosmop 

NN 

zz 

ZN 

Q 

QVTYS- 

WA 

V 

s 

Q 

Q 

VTSA 

£ 

QVTS 

QVYA 

QVTS 

WA 

QVTS 

O O O O O O 

OOOOOO 

o 

o 

ooooo 

o o o 

o o o o o o 

oooooo 

o 

o 

ooooo 

o o o 

oooooo 

oooooo 

o 

o 

0 0 0*0 

O O 0 

oooooo 

oooooo 

o 

o 

ooooo 

o o o 

ooooo* 

oooooo 

o 

• 

o o o o • 

o o * 

ooooon 

oooooo 

o 

* 

ooooo 

o o o 

ooooo* 

oooooo 

o 

o 

ooooo 

o o o 

ooooo• 

ooooo* 

o 

o 

o o o * • 

o o o 

o o • o o • 

• o o o o * 

o 

o 

* o o * * 

o o • 

0*0001 

0*0000 

o 

• 

o o o o * 

o o o 

oooo»* 

ooooo* 

* 

o 

o o o * * 

o o o 

00*01* 

* o * * * * 

* 

• 

0*0** 

0 o • 

00*0*1 

000*0* 

• 

• 

* • o * * 

o * • 

• o • • o o 

oooooo 

o 

• 

0 0*00 

• o o 


w 

< 

u 

u 

£ 

z 

u 

£ 

c/3 

C/5 




DO 
tr 
U X 

115 5 

B= S S 

I szcq 

« s.’ 


Z >. £■ o 
o t 

■■ J 


£ EL _ 

72 ” * “ 
70 U. U. U. 
£ 


* St 

— • <u 

O-SX 

CQ P t/l 

<T CQ -o 

in 

J5 2 ^ 

3.2 a 

L. L_ X 

W C3 3 

u- U. U. 


x 

=3 

ob= -5 
ll U c 

« 3 u 

.2^ tr 
tr f * 01 

c ^ -u 
.22 .uj *5 

s esii 

” c 
tr tr > 

3 « h. 

« .c _e 


o 

C/5_ 

03." 

-C x 

CQ ~ 

i- ^ ir . O 
CQ su~ O ' 

c U < 

C t 

>. « tr • 


' 32 


a.i* 


-I s a* 


= !«L~ 3 

“ fc- ^ 

U O ^ CL- 




So 


o > O 
3 > £_• 

0-^3 


*§5. 

2.1 .U£>s 
•sJllS^C 
-*«=“* s 

^ - := « a ^ 

- x: 3 c tr 3 

:*§ gSo 

= £ S % E § 


3 

ec 


U-U-Li.U-j.Li.* Lu 


<3 

£ ^ 

TD 2 

9 « 


^ * 


<3. 

•£=3^ 
o o 
£•=0 
“PI 

tr 

333 £ 

























462 


Telopea 


Vol. 2(5): 1984 


•in 






C/3 


z 


c/3 


u 

w 

u 

g 

z 

u 


N 

z 


N 


c/3 c 

0^ O 

u uT £ 

N £o| 

Z<Zm 


C/3 

> £<j< 
O' o^> 

o o o 


o o o 

ooo 
o o o 

o • * 

o o o 

o • • 

• * * 

o * * 

• • * 


ooo 


ll 

.■3 21 

o 

=|yl 

o . 

= 

= 

— w 

•- ^ ot 

= *2: C 

cl r s 

a a 


£ 


o 

o 

I 


N 


c/3 

H 

> 


< 

C/3 

NN 

ZZ 

oo^ 
H oo 
> H 

a> 


ooo 


o o o o o 

oo* 


o o • o o 

ooo 


ooooo 

ooo 


o o o o o 

o o • 


0 0*00 

o o • 


0 0*00 

oo* 


ooooo 

o o • 


o * • o o 

o o • 


0**00 

o o • 


0 0*00 

o o • 


ooooo 

* o • 


o * * • o 

• o * 


o * * o o 

0*0 


• • 0*0 

; ; ; to 


. <o 



*■22 

'"H 

(J 

J3 

• t/5 • 

1 

.2 •* 
•5^ — 

P-C 

CJ « 

3 th. & Watts 
& Wils. .. . 

& Wils. .. . 

at substantiated: 
uell.) Broth.. F. ck 


« 21 § 
£ CQ ^2: 

</!-£ 


a< £ 

•g=u 


■Sj= 


. u. uZ 


5^1 six-1 

; J^ x - C ^ — 

i 3 $ _ ~ ” 

« 2 T, c c 


= =:= 
« c 

5 


TJ . • </J 

c^ = 

u >. 


-U <- u.’ U. U.* U- 


■—> 

> = “j= 

£ o o o 


w 


as 

s 


£ 

< 

00 


> 

O 

O 

O 

O 

O 

O 

O 

* 

o 

o 

o 

o 

o 

o 


s 

E 00 
.2 ^ 

£.§i 

Oo£ o, 

x 22 2 

WcS 
r- 'S: 

J4S4jj 

so g-5 
0 || 

X05! 


a 

o 

E 

t/5 

o 

U 

C/3 

>- 

o? 


s 

cj 


D. 

E 

_E 

o 

C/3 


tj 

V" , . L 

CQ _;«y 

y ~ 2 g 

O g = £• 

q C 5 3 

— = Z X 

C £■ ~ ~ 
hsgS 
as. -o 

ujOii 

U 


E 

<U 

In 

ZZ 


< 

o 

o 

o 

o 

o 

o 

o 

* 

o 

o 

o 

o 

o 

o 


o 

(/) 

na 


. o 
oo t; 
.— 

_ E 

r s 

_. o 

_ rs 


H u . 

Xj ITiC. 








































Ramsay, New South Wales mosses 


463 


c/s 

=3 


n-Sn-E 

N 

. ■_ 

N< E 

, u 

N-E 

N 


it iE 
< < 

N 

N 

N 

z c/5 z c/5 z 

Z C/3 < 

Zc75Z 


V) C/5 

z 

z 

z 



< 





oo 




< 




£ 


>- 



. h 

VO 

H 


H 

H 

C'- 

C/5 

> 

si Si 



< 

< C/5 

> > 

> 

o 

> 

> 

00 

> > 

a?# 

>> > 

o o 

o 

o 

O 

o 

o o 

o o 

o 

o 

oooo 

o o 

o 

o 

o 

o 

o o 

o o 

• 

o 

oooo 

o o 

o 

o 

o 

o 

+ o 

o o 

o 

o 

oooo 

o o 

o 

o 

o 

o 

o o 

o o 

• 

o 

oooo 

o o 

• 

• 

o 

* 

o o 

o o 

-*c 

o 

oooo 

o o 

• 

• 

o 

o 

• o 

♦ -*< 

• 

o 

oooo 

o o 

• 

• 

o 

o 

+ o 

o o 

o 

o 

0*00 

-K ♦ 

• 

• 

-K 

• 

oo 

o o 

• 

o 

-* o * * 

* o 

• 

• 

O 

o 

o * 

o o 

o 

o 

oooo 

o o 

e 

• 

O 

o 

o o 

o o 

♦ 

o 

oooo 

o o 

• 

• 

O 

o 

o • 

o o 

o 

o 

oooo 

* o 

• 

• 

O 

o 

o • 

+ • 

• 

• 

0*00 

o o 

• 

• 

o 

o 

o • 

o o 

o 

o 

oooo 

o o 

o 

o 

o 

o 

o o 

o o 

o 

o 

oooo 



■ ' ^ -C • • 

: : ; 

;"zs 17 :-Et/ is • • 

B3ES ^--Ti: 

luell. 
ott 
roth.. 
JCrosb; 
) Broth.. 
i. ex Rol 


JZ —■ 


3 tr 
a-5-£ n 
— — ra 

jX 


53s=> « 
— . 2“°% - 


E* 

X I 


x-g 

O 2 

5-g 


1 lx^ 

3 — C 

Ed 


CO 

— o* 


to-£'8 - 
!3':5 

U b-s a 

-^ c ? 


• r\ • rs 
Q ^_Q 


Ci^|Q 

dMd~ 

E-S £ E-S 

ra .^~5 «.r; 

'C_: 

=-s_ : d“~; 

aiSEa^ 

"j|ISI 
— <✓) ?*- '— 4- 


O ~ G- 
=> rt 


3 2 si 

r> 


d 

= E 

— C3 

*% 
dS 
E ? 

CC.O 

X> 

iS 

3 ~ 


Gy - , 


-* C 

03 - ~ 

— ^ - O »- $ 

O.sciE.d d~ 


. !/) 

« 

; oo 
> c/5 X 


-_-d 

•E 2 

;® aa c -r 

t/1 


£ 

S' 


■£ E 

sicg 

f- altg 

£ to-c-? 

a os ^ 

b^wZL 


— 

<U 

O 

o^r 


jz o 
O' 3 


_ § M’£ 

.§5 § gwi 
^ -iC\2 6 zc 
>5 o 

■fe ■§ § s E 
= s = li 

.£ ex 
; '^’x 

; C * 


2^ 

CD . >—p 

zz — *o 

C/5 o = .Scr2 

3 , .^O 

S'SSSi* s 


^ ^ ^ 2 ^ 
_j .tr Gyve* O s: 

•2 “5 &SE- 5 

— I'S'5 s 5 

111 ill 
!!J3|1 

ui ^£cd ^Tw _l 


cx ^ 
cx ? 

fty £ 


“-ixi 

JZ 5/5 

s ,S,j= 

-Ll3 _lc/) 


03 T 

^oS = E 5 

2- S3 i 

asl* 1 

a c n u « 

r? *- is 3 b 
—) a jz u ^ 

j oJ dl oJ ftl 

0- 













464 


Telopea 


Vol. 2(5): 1984 


& 

S 3 


sg 

w 




H 


C/5 


O 


z 


C/5 


JS- 


■p 

e 

o 

o 

W 

< 

U 

u 

o 

1 

u 

2 
H 

5 

i/i 


OS 

3 

u 

-J 

Cu 


NZ.SA 
S Amer 


NZ, 

S Amcr, 
Subant I 
NZ. 

S Amer 

VTYS- 

WA 


VT 

VTA 

• 

O 

O 

O 

• 

O 

O 

O 

• 

O 

O 

O 

• 

O 

O 

O 

• 

O 

O 

O 

• 

O 

O 

O 

• 

O 

O 

O 

• 

O 

• • 

• 

O 

O • 

• 

O 

O 

O 

• 

O 

O 

O 

• 

• 

O 

O 

• 

O 

O 

O 

O 

O 

O 

O 









:1 

„ 



. CO 

..tC-ri” 



> 

.5S"2« 


ci 



fcd 

6 

%—■ 

■oS=ju 

5|s:s 

u 

0 

< 

In 

. CJ 

55 J 

&J 

3 e. 

ilks 

c/5 7 ^ 

0 cii S 

2 

UJ 

0 

03 S 

SS 

x^ 

03<^ 

C/5 

|l|i 

C . Co 

aika-'ZL 

2 

u 

C/5 

n or 

3 n 

1 § 
cd 2, 


0 

z 

u. i-T . 

r, 

a 

0 



4 = 

< 

<<s 

NN< 

E 

CO 

0 

N 


e /3 

ZZi/: 

u 

Z 


vsw 

QVSA 

QVTSW 

Q 7 VTS- 

WA 

n 

Of 

QVTS- 

W?A 

a 

0 

OOO 

0 0 

O 

0 0 

0 

OOO 

0 • 

O 

0 0 

-X 

OOO 

0 0 

O 

0 0 

O 

OOO 

0 • 

O 

0 0 

* 

O * * 

0 • 

O 

0 0 

O 

O O • 

0 • 

• 

0 0 

O 

OO* 

0 -x 

O 

0 0 

* 

•X * • 

0 • 

• 

0 0 

O 

0 • • 

O • 

• 

0 0 

O 

0 0 -X 

0 -X 

O 

0 0 

O 

0 -X -X 

0 • 

• 

£0 

O 

0 • • 

• • 

• 

0 X 

* 

0 -x • 

O • 

• 

• 0 

O 

O 0 • 

0 • 

• 

0 0 


w 

< 

u 

u 

-< 

z 


o 

o 

I 


rt > 

is 

ul 

C/3 

< D. 


o 
«8 
£ = £ 

s“S 

«i| 

c/3 *5 2 

tm >w» 


03 


— co a -n 


^ 2i O ' u 3 

< .& jS®a 


£ 

|«£S 

e| 
.5 — •£ g 

?’ a ic X 

S-3 3e* 


jdU ; 


= *4 


. ,°- 0 5 

U £=.§ 
*“ X 3 


<2 ‘J* 


•r 

O' sc 
00 cfi 


i? 


?-§ 

S. 


v> . 

Is H 
Its 


O P 3 

= ES 
r -gli 
3- « w 

S-c S 


<UG j 

u 


j ko 0 0 ku u k 


u' 


■ uu 


flindcr review by Frahm & Catcheside — probably a new species as Australian populations do not match the New Guinea forms (Catcheside pers. comm.). 








































Ramsay, New South Wales mosses 


465 


N 


N 

Z 


. E 
N< 
Z oo 


< ££ O | 

N < N N < N 

Z oo Z ZcaZ 


0 

H 

> 

a 

0 

0 

h 

0 0 

O QVT 

O VTS 

0 0 

0 

0 Q 

0 Q 

t /2 

H 

> 

a 

0 

O QVTA 

O QVT 

<0 

0 0 

> 

0 

Co 

£ 

T 3 

0 

0 

0 0 

O 

O 

0 

0 

0 

0 

0 

O 

0 

0 0 

0 

<D 

T 3 

O 

O 

P 

0 

0 

0 0 

O 

O 

0 

0 

0 

0 

0 

O 

0 

0 0 

0 

a 

C /3 

O 

0 

0 

0 0 

O 

O 

0 

0 

0 

0 

0 

O 

0 

0 0 

0 

E 

C 3 

C 

* 

0 

0 0 

O 

O 

0 

0 

0 

0 

0 

O 

0 

0 0 

0 

’J= 

3 

* 

0 

0 0 

O 

O 

0 

0 

0 

0 

0 

X 

0 

0 0 

0 

O 

C 

‘O 

* 

0 

0 0 

O 

O 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

O. 

OO 

Q\ 

• 

0 

0 * 

O 

* 

0 

0 

0 

0 

• 

• 

X 

• 0 

X 

' 5 b 

C 3 

• 

0 

0 0 

• 

O 

0 

0 

• 

* 

• 

• 

• 

• • 

0 

• 

0 

0 0 

* 

O 

0 

0 

0 

0 

* 

• 

• 

X 0 

X 

>> 

Xl 

C /3 

O 

• 

0 

0 0 

O 

O 

0 

0 

•*> 

0 

0 

X 

0 

0 0 

0 

l— 

u 

T 3 

c 

• 

0 

0 * 

• 

O 

0 

0 

• 

* 

-X 

• 

• 

X • 

0 

C 3 

E 

• 

0 

* • 

• 

O 

• 

0 

• 

0 

• 

• 

• 

0 • 

0 

E 

0 

0 

• 

0 

0 0 

O 

O 

0 

0 

0 

0 


• 

• 

0 0 

0 

C /3 

U- 

a 


CJj 

o 

C3 


: o 

CC ' 


•p ■ 
v 

r«■ 


! 5= 

-02 Sgc' 


-H- 03 

.—.-PtC ™c /3 . [ 

cl?« = a||.CS 
<;# £ = = 5 : 5 

• 3:2 ot;^ 
P 3 CC£: & 


5S 


gt2 
•= g 

r~ •— 

o CQ 
CO . 
^•=: >< 


-c o — 


O - 

m; 


£,- 5 

<o-V S-- 

«I S-i ~ o.-'c 
Q e = ^ a o s ~ 
J E,a a : 

O = C 2 5 »^C 
"■OS55 3 ? . 
^S'5'o S -2 <q.e 
ws'scS'? 11 
v & "? a j: g't.o 


o 


: i 

«t5-S 


u q ■ 

3 


2.-J to Eld &j 


3i<5 

w-§/5 

5 I -2 

-5 2 - a 
as a ° 
odd 

Q 


e 5 
oq .a. 

'< ^ , 

|| 

as 


: 

j . ■ 

-O' 


;•- .;g-s 

illll 

! = CQ £ w 
■> — s ^ O 
3 _J ~ C 

- £0 ~ rc 

* •— r>* ^ 


.?t w 

53 


sSisga 

•g 51 b « 

.— r- c/5 C , 
i- > 4i^; c 

.a-S § S St 

■o ^.5,'= B. 

Q 2d id ~: 


.= .•• g 3 

"O **2 *5 
o o 3 Z 

iffl. 2 £u 

! $ c-2 

• ;- 03 — — 
JO V5 0/ 

§£,2 2 

tc S/3 £ 

^ *-» . ' 

'!•!!! 

HU 

§ vj s-g 

■£ o^S 

.^ > 2 ^ 
:: o 2 = s: 

Cu 3 


S £ 

&~ 

<* 3 

=~ 5 

Si~ 

0^2 3 

gtx's® §■ 

i I5*sl 

<tT> “■= — 

/-\ d. s s - •- 

3 e s - 2 .i 

C2 S £ 5 "2 

^ Sf? 3 52 = 

^ 73 C c ^ 

" P.Q c. i 


o 

\- 

CQ 

'c/T Z 5 


^co 


zz 

-— •—’ C3 , 

a. 


_ o c 
cz C2 “ 


< 

Cr; 


■a 

*c 

QD 


C3 

C- < i 
</i d. 2 

o S* - 

O ^3 ?5 

all 

s 5: -= 

o. s =: 

S 


• o >- 


sz . 


— o 

$2 02 
f-iga - 
.r pi — g 


0 = 


iliis 

" | 2 ~ 


•2 - r 3 S 


5 -c 

E E 


jo 

C /3 

O 

w- 

u 


___ 2 

QO 

3 ^ 


C. QC £ !2lQ 













Vol. 2(5): 1984 


466 


Telopea 


w 

< 

w 

u 

Z 

a 

u 

3 


EXTRA 

AUST 

Eur, As, 

N Amcr 

NZ. 

N Calcd, 
Subant 1 




NZ. 

Subant 1 

NN 

zz 



EXTRA 

NSW 


QVT 


> 

a 

£ 

VIA 

Q 

VTA 

> 

a 

a 


C/3 

O 

o 

o 

o 

o 

o 

o o o 

o 

o 























M 

z 

O 

o 

o 

o 

o 

o 

o o o 

o 

o 

a- 

C/3 

O 

o 

o 

o 

o 

o 

ooo 

o 

o 


z 

O 

o 

o 

o 

o 

o 

o o o 

o 

o 


C/3 

O 

o 

o 

o 

o 

o 

o o o 

o 

o 

SAV 

u 

O 

o 

o 

o 

o 

o 

ooo 

o 

o 


z 

O 

o 

o 

o 

o 

o 

o o o 

o 

o 


C/3 

• 

o 

o 

o 

o 

* 

0*0 

o 

o 

H 

o 

o 

• 

o 

o 

• 

o 

ooo 

• 

o 


z 

o 

o 

o 

* 

o 

o 

ooo 

• 

o 


C/3 

o 

* 

o 

o 

o 

o 

ooo 

• 

o 

U 

u 

o 

• 

o 

* 

o 

o 

* o • 

• 

o 


z 

o 

• 

o 

o 

o 

o 

• o • 

• 

* 

L 

H 

1 

o 

• 

• 

o 

o 

o 

ooo 

o 

o 


d. 


*2 


' d 
CQ 


4z| 

o o a. 

IQ K 


S 2 §_ 
iidio 


■C= : | 

13 ‘5- 

•c g<j &-rg 
= 1^=51 

~ '--'.>3 ^ 3 ^ V5 

S 3 5 

-.i-f x^.a-s 
a §-§ c £ S 2 

H C C D.i 


o 

o 

C/5 

O 

c 

O" 


& 
T3 | 
ffll 

< : = 

E 'S 
£ t - 
O a 

~J 
0.2 
U .2 

gj 


x 


e 

CO 


•2-5 

= 3 


o 

a ? 
c • -co 

4, 2 -r O • 

Sid- 1 : <«DC 
5 .s -i> = — 
3 » 5 8 > 
3 i ^ / fl 
•if — ^ Cj 

■5 

g = ^I 1 

2P ibh-' h' 


5.1 

Cd -3 

• o 1/1 


2^-5 

2%* 

■ SS 5-5 

■ c. c 5 . 

1 3 ^-^ 


o — 

S| 

0'S 

o(J 

2<* 

Z I 

o s 

a x 

ob 

fcl 

*r a» 

Z-. 3 

d E - 

3“ 

w 


11. LEUCOBRVACEAE 

































Ramsay, New South Wales mosses 


467 


NZ, Oc 

ZN 



< 

C/2 

z 

Afr 

£ 






H 

> 

O' 


o 


o 

o 

o 

o 

o o o 

o 

o o 

o o 

o 

o 

o o o 

o 

o o 

o o 

o 

o 

o o o 

o 

o o 

o o 

o 

o 

o o o 

o 

o o 

o o 

o 

o 

o o o 

o 

o o 

o o 

o 

o 

o o o 

o 

o o 

o o 

o 

o 

o o o 

o 

o o 

o o 

• 

o 

o o o 

o 

o o 

o o 

• 

• 

0*0 

o 

o o 

o o 

• 

* 

o o o 

o 

o o 

oo 

• 

o 

o o o 

o 

• o 

o o 

• 

• 

o o o 

o 

• * 

• o 

• 

• 

* o • 

• 

• o 

• o 

• 

• 

o o o 

o 

o o 

o • 


o 

lit 

?|S 

0 — 2: 
02 ^ $ 

§ 

ill 

II? 

g-tt a, 

jdl»j 


~S'a 


.dll 

>g O 3 JS 

P3 -—-.• — O 

^‘SO 

— o c c 

£c 2 '~| 

t, V 

— > >.= 5 

■S § O^' 4 

££Ouu 
m . r ~ = 

£^i§2 

.2 E‘5‘5’2 

mu 

i § iH‘ 

*j J d/4 


K. 

£ 

C3 

x_. 

E "o 

3 3 

JS 

~,(J x: 

o.E £ 

£ =M 
C 3;- 

•g 3 * 

■*£?* 
if 

J-JJ 


w 

< 

w 

u 


2 jjj 


o ’—r 

u|« 
c/2 5.3 
■s i 
oil 


ob 


WU ,3, CQ 

^ UJ— Q 

> d‘S 5- 

_, _ - O 

< 

U 


2 c«~^ 
>- if ^ 

u 


o 

ca_ ■ 

> — 

• "T"[ 

Sj • 


Is 

C3 ^2 • 

w 

C *2 

£ 5, • • 
jz cjU 

w 

zu 

C 5 
Q — 

O £ o . 

3 

u 

< 

H 

CL 

03 

£ h «3*c 

>* 

CL .3 
0 £ 

si 

i|£& 

g.£‘©JS 

.5 q c a. 

< 

u 

z 

£«5 

c/5^c/5c/5 

w 

rr 


C/3 


ENCALYPTA Hcdw. 

E. vulgaris Hedw. . O • O • • • • • • • O O O O VTSA NZ, As, N 

[E. australis Mitt., E. tasmanica Hampc] Amer, Afr 

[Previous record not substantiated: .... O O O O O O O O O O O O O OV 

E. novae-valesiae Hampe] 













468 


Tclopea 


Vol. 2(5): 1984 


EXTRA 

AUST 


NZ 

Eur, N Afr, 
N Amcr 

NZ, 

?(N Amer, 
Eur, S Afr) 
NZ 

NZ, S Afr, 
S Amer 

NZ, 

S Amer 


NZ, Afr, 

S. Amer 

Eur, SW 
As. Afr 

EXTRA 

NSW 

vs 

VTSW 

QVTS- 

WA 

VSW 

VSY 

VSW 

VSW 

VS 

V 

VTSW 

QVTYS- 

WA 

> 

VTSWA 

VTSWA 

On 

CA! 

• O 

o 

• o-x 

O O 

O O 

O 

o 

-X 

O 












> 

U. 

z 

-X • 

-X 

• -x • 

O O 

O O 

-X 

o 

o 

O 

CU 

c n 

-X o 

o 

-X • o 

O O 

O O 

o 

o 

-X 

O 


z 

o o 

o 

o o o 

O -X 

O O 

o 

o 

o 

O 


on 

o -x 

o 

o o o 

o o 

O -X 

-X 

o 

o 

O 

WS 

O 

o-x 

• 

0*0 

o -x 

o o 

• 

• 

-X 

O 


z 

o o 

o 

o o o 

o • 

o -x 

• 

o 

-X 

O 


cn 

o o 

-X 

o o o 

-x o 

O -X 

• 

• 

• 

-X 

H 

u 

o o 

-X 

o o o 

o o 

o o 

-X 

o 

-X 

O 


z 

o o 

-X 

o -x o 

o o 

O -X 

o 

o 

o 

o 


CD 

o o 

-X 

o o o 

o o 

-X -X 

-X 

-X 

-X 

o 

CJ 

u 

o o 

• 

o o o 

o o 

o o 

• 

• 

-X 

o 


z 

o o 

-X 

o o o 

o o 

o o 

• 

o 

-X 

o 

J5- 

o o 

o 

o o o 

o o 

o o 

• 

o 

o 

o 


w 

< 

w 

Cj 

< 


O 

o. 


■a 
o 
cC 

.X* 

doQ 
= =5 s 
22 S 

E „ = 
a E S 
jz a _ 

1’E 8 
§s~ 

a.5 5 

/> 5 $ 

£%U 

■5 £>J 

-£•«£ Si' 


-2 
.o 

J3 §* 

II 

_g| 

o j=5; 

3 Q , 

11^ 

SgS* 

oef: 
a> 


u 

3 

3o 

X QJ 
QJ O O 


3 

3 

.2f 

S 

s 

3 


JD 

*o 

c 




.1 


T3 

ca 

oo 


ca 


rS Q 


a*=N 

■ j _j '1 O 

.< ZL^X 


,25 a 

0O gc/) 

2>ca x 
"as 
j3 a 2 

^ I a 

= 1 -- 
" e t 

<<< 


o 
y\ 

rg-CpOQ 

-o 0> ,i- 
coou a 

"To g. 

jy-o 

9-c i 

■3 


GO . 3 M 
-—' »- '3 




o Cj 
3 w 

2 2 
U| 

3 2 

C .£ 


o 

Z 


T3 

■c s 

**■ ^-< 
£.§ 

•aa 


S 3 ^t3 
3 ^ 3 

•--^U • 

; 2 

5IIII 


.2 

I- 

x = 

o 

CQ § 
CQ 


X 3 — 

-L" .<"5 C 

*5 §. 8 

.2 G 

eS S‘i3 

~ Q» O 

2 s; ac 

•S O ^ 
s H „ 
*g £ Q 
aatlO cc 


> 

& • 

O 

> „ 
.d o^-S 

Q°^0 
o~ -ec*j 

Jf&O-s 
5 ^=4 g 
,j= s jiCQ 

H o jc QC q 
o o.2 

lifsl 

~ 3 g 
o 




M 

O 

.X 

: 1^1 
xS g) 

; *|i 

. — ^ L - 
zj 3 t"« 

• 3 • - 

2 ? 


3 3 


2 S& 

= 2 E 
•c.d -5^7 

n 3 \s r* • C M 
— .to c 60.2 3.” 
t* o a - 


3 *"5 

a - £ 
‘So 

3 


C J3 — 


u 

— ^ -T 

2|g-S.o 

iSrffc. 


a: 

*3 TZ~ T" . ^ o . 

sj, •: "■ 

C/3 ~-r, ~ ^ 

’S c 2- 

5 J §■§ 

03 2E.esS fS ^ 03' 2.=Q 


a~3 



































Ramsay, New South H 'ales mosses 


469 



- NZ. 

S Amer 
Cosmop 

C/5 

< 

NZ 

NZ, 

S Amer 

NZ 

Cosmop 

SAfr 


Cosmop 


As, Afr, 
C Amer 

vsw 

VTYSW 

A 

VSTA 


VTWA 

VTS 

s 

VYSW 

QVYS- 

WA 

VS A 


QVTS- 

WA 


Q 

VSWA 

o o 

• 

o 

o 

O 

O 

-X -X 

-X 

o 

o 

o 

o o 

o o 

o o 

• 

o 

o 

O 

O 

-X o 

• 

o 

o 

o 

o o 

o o 

o o 

* 

o 

o 

o 

O 

o o 

• 

o 

o 

o 

o o 

o o 

o o 

* 

o 

o 

o 

O 

O -X 

• 

o 

-X 

o 

o o 

o o 

o o 

* 

o 

o 

o 

o 

o o 

• 

o 

o 

-X 

o o 

o o 

o o 

• 

o 

o 

o 

o 

o o 

• 

o 

o 

-X 

O -X 

o o 

o o 

O 

o 

o 

o 

o 

o o 

-X 

o 

o 

• 

• o 

o o 

o o 

• 

-X 

o 

-X 

• 

o o 

• 

• 

o 

• 

o o 

o o 

* o 

* 

o 

o 

o 

• 

o o 

-X 

o 

o 

-X 

-X o 

O -X 

o o 

o 

-X 

o 

o 

• 

o o 

• 

-X 

o 

o 

-X -X 

-X o 

o * 

o 

• 

o 

o 

o 

o o 

o 

o 

o 

• 

o o 

o o 

o • 

• 

• 

-X 

o 

o 

o o 

• 

o 

o 

• 

• o 

o o 

o • 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

-X 

• o 

o o 

o o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o o 

° ° 




C/5 


ill 

a “ «.n 

2 a 


S. a t 
« ="[« 

BCO^ 


I'jS 

H-O 53 
_• »rS 
m ^ w ~ 

5-a S 
-2 5 s s 
^ « ~~ a 3 
a a a’5.2 
3 ~ ? 


M 3 

= * 

LH.D3 b,m b- 


S E«a? 

§543gf 

>gj gutr 

o 5oa 
ofi e s of- 
I§; i~a£ 

h S £|'|y 
Cl-S^ | S 
w2|?ES 
O S fc-S.I,-®. 

£«2.5«e= 

BO 



X> 

•o 

c 


S g?T3 


. J= 

• o 

l— 

.00 

* C 

o 

c 


l^u 

SC;* g 

1 

O —-5 
3 > » 

S|J_. 

~ <u 

— 0.-3 c 

5 2 kc/j s 
PSsEs 
Z 3 | g§. 
O— 2 © c 

X a ‘ifl s- 

D u o a 5 1 

PSg 

fcjK s 

Cd " “™ 


o ^ 

■J U 3 
-00 03 


► O - — 


w 

Q. 
















470 


Telopea 


Vol. 2(5): 1984 


3f- 

h< 


*z 

w 


c« 


JI- 


u 

u 


O 

s- 


»' o o 
Z< £ £ 

N'5<o 

ZluZU 


t/) 

< 


o o o 

o o o 

o o o 

o o o 

o o o 

• x o 

o o o 

oo * 

o o o 

o o o 

o o o 

o o o 

o o o 

o o o 


A* 

e|i 

o ^ • 


o 


r/ s ° 

si I 

n -u 
Qd-'o; 

cu 


u 

£ 

*8 

X 

« 

e 

« 

0 > 

■8 

c3 


3 

E 

o 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

X 

o 

o 


o 

</i 

oa 

s 

T3 


Eur, N Afr, 
As, N 
Amer 




NZ 


Cosmop 

Cosmop 

Eur, 

N Amer 

Cosmop 

VSW 

VSW 

QVTYS- 

WA 


VSW 

VT 


1 

C/2 

£ 

VSW 

QVTSW 

QVTS- 

WA 

x X 

o 

o 

o 

o 

o 

ooo 

X X 

o o 

O -X 

X 

o 

o 

o 

o 

ooo 

• o 

o o 

o o 

o 

o 

o 

o 

o 

ooo 

o o 

o o 

o o 

o 

o 

o 

o 

o 

0 X 0 

o o 

X o 

o o 

X 

o 

• 

o 

o 

ooo 

O X 

O X 

o o 

• 

o 

o 

• 

o 

X X o 

o • 

X • 

o o 

• 

o 

o 

o 

o 

ooo 

o o 

X o 

o o 

X 

o 

o 

• 

o 

ox • 

o o 

X • 

o o 

X 

o 

o 

o 

o 

o o • 

o o 

X X 

o o 

• 

o 

o 

o 

o 

O O X 

o • 

X X 

o o 

o 

o 

• 

o 

o 

ooo 

O X 

ox 

o o 

o 

o 

o 

• 

X 

o o • 

o • 

• X 

o o 

o 

X 

o 

• 

X 

O O X 

o • 

oo 

o o 

o 

o 

• 

o 

o 

ooo 

o • 

o o 


S=Q 

“ = 1 

z9i§ 

Oi E 
0=2 
> I 2 

S Cl 

E 


1 3 
®s 

11 : 



; r —7 ; 







r 

-d 


rjs ; 

> . 


• c3 

•o* 

X 

: : S : 

03 


•C^ • 

E/5 


; o 

[■sZ 

'■'■&'■ 
E • 

. 1a 

■ 5 ' 


• ss 

■ • C3 * 

• ^ 

?a • 


.«£ 

X 

•pt 


' u 


'■ .„<*! • 

■ «a 

■= = _• 

OO 
. <D 
. C3 
> 

■IN 

-r- 3 

:°0 : 
o -i 


.o p - 


:£oa 

C 2 ? 

§ E 
S' P 


pa® id (5 

_ ^3 4> 

£ S .2 

sgjs 
5 2 ?» > 5 


x> 

?£=§: 
■j p|; 
"Tea 


, g-S 
WCs 

H 


.c o 
oc s: 

c S 

,hJb 


- o 


-C 
. O 
-CC/2 


wU o -r* c r i 

^ as.? c «J 2 
li'SSgg* 
? s 1 e .2 a a 
lllilll 

3^; 2 »5 g 2 

ra ~ m W »r\ W 

. 5 o a/| o. o. 
7K H H* Llf-J H* 


■gm-* 
c f 




4®'C-a 

U viQ3 U 

i S^a: 

< 8|jS 

j S-Ib 

H « a> 3 

qH'H'I* 
H 







































T. streptopogoniacea (C. Muell.) Broth. 
T. subbrunnea Broth. & Watts 
T. vesiculosa (C. Muell.) Broth. 


Ramsay, New South Wales mosses 


471 


Cosmop 

NZ, 

S Amer, 
Subant 1 



NZ, As 

NZ 

Cosmop 

VA 

VMSXA 

o 


H 

> 

VTSWA 

s 

QVTYS- 

A 

*oo o o o o 

o 

o 

o 

o o 

o 

O 0 o o o o o 

o 

o 

o 

o o 

* 

*oo o o o o 

o 

o 

o 

o o 

o 

o o o o o o o 

o 

o 

o 

o * 

-X 

• O O 0 0*0 

o 

o 

o 

• o 

-X 

• O O 0 0*0 

o 

o 

o 

• o 

• 

-X * O IOOO 

o 

o 

o 

* o 

-X 

•O• OftO 

o 

o 

• 

• o 

• 

• O O *0*0 

o 

o 

o 

• o 

• 

• O O 0 0*0 

o 

o 

o 

* o 

• 

too o o o o 

o 

o 

o 

-* o 

• 

•*0 0 0 0*0 

• 

o 

o 

• o 

• 

o o o * o o o 

* 

* 

o 

o o 

• 

o o o o o o o 

o 

o 

o 

o o 

• 


I ~ 

5 s- 


SS J2 

!^TI§ 

•o a s a s 

8“® 3 3 

o^r.? a.2 

ggll-g 

“lInRR^ 


OJ 

M 2 

Z&&E 

_ o srt: 
^3-0 

ZZ ■ ~ x 
nU w ° 

2 ^ r 

6- £•£- 

5 S-fe | 

<•2 -.CD 

^ « S '5 

e- .c K a 

n -z o g 

2hs.x 

H 


5 

CE 

si 

O i 

kf 
O s 
s-c 

(_/ «s 

H 


o 

o 

X 


go 

II 

|i 

£*= 

zS 

gl 

5^ 

H 


o 

t— 

CO 


Mi 


cj 


, . ^ 

— 3 


«< O . 


" 3- 
Jl 

U ’T.s 
cc £ * 
H-S^g 

UJ ."3 « 

=5 &-e 

§,&-g 

5^h‘ 


TS 


»<* = 
•a^ S 

J-gs 

•a lx 1 '-' 
£ a! g, 2 
1 S.S.2 
< — s~ 

55§^S 

W«v't 

S is E= 


W. novae-valesiae (Broth, ex Roth) Stone ..oo *0 00 * 0 0000 0 04 

[.tsto/num novae-valesiae Broth, ex Roth] 

\V. perpusilla (C. Muell.) Stone . O O * O O O O O O O O O O O 

tNSW collections of this species examined by Kramer (pers.comm.) include T. andersonii, T. antarctica, T. rubella, and T. Icucostega as well as T. princeps. 













472 


Telopea 


Vol. 2(5): 1984 


x.B 

EXTRA 

NSW 

'»*• 

u. 

C/D 

z 

£ 

c/D 

z 

ws 

C/D 

g 

z 

h 

C/D 

o 

z 

U 

C/D 

u 

z 

-JI- 


.5 JC 5- 5 
n — 3 
i/ig-; 

*« 1/ 5 p 
01 5 ** 

2 

06 j 3 ^ 
3 « £• q 

2Q •*- -— ~ 

p§i3£. 

gaoL.^ 

aa 


O. D. 
o o 


o. 

o 


,-d J 8 E > 5-ri 
- - 


V-* , — 

V-CQ ^ o 


*5 S3 


o 

.jb 
jig 

S-g* 

eg C: es 

!tl 

d^-o 


.in'* r' y 

~ -—-q>( O 3 • 

a 3 g_: _■ * £> 


i!3o 

3 £r r-” T “^- 


a «<£ ^ 

£®p08 
§/£ ;«i ; 

^ £ a c 7 

■•j ti.«.5 £ 

•2 = = ■:? 
^5-gal __ 
o o '”0 > o 


3 ra js 
■ ^ S °* 
2 = 0 
SvS-F 
;! rC ^ 

~ *c 


T3 

•c 

CQ 

s 

2 

5 

H 

S 

o 

u 


— rt°6 

§~- 

•S-s-S 


*0.8 

S“£ 

g.SE 

I g i 

a X o» 
oE O 

*C 'o E 
« 5 « 

a "Los 


!_| s 

, • os '-nr* <* 

0~ e? g 
: S-§ III. 


Q. 

O 


SAfr 

£ 

C/3 

o 

u 

Cosnti 

NZ 

£ 

O 

u 

E 

C/3 

O 

u 


SJ 

x< 

toO 

NZ, S 

E 

C/3 

o 

G 

OJ 

N 1 

zz 

VSWA 

< 

QVTS- 

WA 

QVTS- 

WA 

QVTS- 

WA 


< 

H 

> 

> o 

VT 

QVTS- 

WA 


O 

o 

• O 

O 

O 

o 

o o 

O O 

o 

o 

O 

o 

O O 

* 

O 

o 

o o 

O O 

o 

o 

O 

o 

O O 

o 

O 

o 

o o 

o o 

o 

o 

O 

o 

• O 

• 

o 

o 

o o 

o o 

o 

o 

• 

o 

• O 

• 

* 

o 

o o 

o o 

* 

o 

• 

o 

• o 

• 

o 

o 

o o 

o o 

* 

o 

o 

o 

• o 

• 

o 

o 

o o 

o o 

• 

o 

• 

• 

• « 

• 

• 

o 

• • 

* • 

• 

★ 

o 

• o 

• o 

• 

♦ 

o 

o * 

o o 

• 

o 

o 

o 

• o 

o 

o 

o 

o • 

oo 

* 

o 

o 

o 

* o 

★ 

o 

o 

o o 

o o 

• 

o 

o 

o 

• o 

• 

o 

o 

o o 

o o 

• 

o 

o 

o 

• o 

• 

o 

o 

o o 

o o 

* 

o 

o 

o 

• o 

• 

o 

* 

o o 

o o 

o 

o 




• E 

.CO 



:<a : 



. e 

isb. 

.) Stone 

■ valesiae Broth. 
Sainsb.] 


cophaea Grev.. 
Hook.] 

Hampe Jaeg. 
var. africana 

Is. 

ilvinaia (Hedw 


V-* 

’ ! ! 
o 

. 1 *. o . 

•X • 

• C/3 • ^5 

•o 5 • o 

^ rr^ 

u 

C3 • t_: 

> 03 

• . 0- 
•o :!x 

•C 

:l5 

£ 

. 3 
q s . 

■ c 

QJ 

: £ 
G 

: & 
C/3 

• 1 

& R 


02 ’O 
^ 0/ 


— ss: 

o, ^ S-'Sb'S 

.2 . 3 5 g 3 3 
£Z “15*S,a 
os' £ 2,&: oc as 


• J 1 

“O 2 w 
■ C *0 pi ■—" 

£ 5 £■ V — 

2= 2 gr* 
^ E S."(i 
£■ 2 ^ £ 


Q 

H 

f 


x o % 

b i.| 


— eg L — 

5</50qc 

n 


C 

C3 

X 

•2 ” 
;§>§ 

<*S 
£.S E 
Sea 
3 £« 


'=$s 

2.aa 

































16. GIGASPERMACEAE 


Ramsay, New South Wales mosses 


473 


< 


- NZ. 


NZ 

£ 


t/5 

V) 

£ 

> 

>■ 

C/1 

H 

H 

[- 

> ^ 

> < 

> 

a^> 

O 

o 

o o 

• 

+ 

* o 

• 

o 

o o 

• 

o 

o o 

o 

• 

-X • 

• 

• 

• • 

• 

o 

• • 

• 

o 

* o 

• 

o 

* -X 

• 

o 

X • 

• 

o 

o • 

• 

• 

• • 

o 

o 

o • 

o 

o 

o o 


NZ 

NZ, 

N Caled 

NZ 

Cosmop 



N 

z 

QVTSW 

QVTYS- 

WA 

VTYSW- 

A 

VTYSW 

QVTYS- 

WA 

> 

a 


QYSWA 

VSWA 

O O 

O 

O X 

o 

o 

o o 

O X 

X 

X o 

o 

o 

X X 

O O 

o 

o o 

o 

o 

o o 

O O 

o 

o o 

o 

o 

O X 

O • 

X 

o o 

o 

o 

o o 

O • 

o 

o • 

X 

o 

• • 

O • 

• 

o • 

o 

o 

O X 

O • 

• 

o • 

o 

o 

• o 

O • 

o 

o • 

o 

o 

o o 

O • 

o 

o • 

o 

o 

O X 

O • 

o 

o • 

o 

o 

J 

o o 

• • 

• 

o • 

• 

o 

• • 

• • 

X 

o • 

• 

• 

o o 

o o 

o 

c • 

o 

o 

o o 


X) ■£> 

-g-g 

1 —\ o 

^ o 

££ 
W c 

ft. 

8) g- 
< u 
Od 
o 


w 

< 

w 

u 

£ 

w 

s 

w 

I 

flu 

w 


3 

s 

0 




22 
P E 
ofi 3 
w « 

S.2 

u 


>. 

x:£ 

o 2 

*— 5s 

oa g 


w 

3 

w 

u 

< 

5 

< 

z 

x 

U- 




>* cx 

H cxx , 

q *; S3 
2 ~ 2 ? 

>. <3 2 ^ 

i§-S§ 

« s: « x: 


& 

£ 

: 

JC X 


•g ^ 

5 o, • 
•r_; oO 
■t >•! a 

I^-S-5 

2252 

D.J3 tft §• 

a « s a 
Sm^. 53 

.uiifcSfik: 


■£> 

E*S 

oaw; 

2-0 

<«.aO 

zr^= 

X.° s>/5 
,(2i g e 
c:= 

< s 13 -x: tr. 

2 *C £$ E 

|-§ 2 2^ 
! to oc r =: js 

’ ki ui iiLfc 


u 

C 3 

Ru 


45 Ibj 
*0 « 
u > o 

X.cX 


CX 3 . 

tft SZ CQ 

. *£ d> ^ 

■ > 3*s a 

•X. • 2 


J 2 X 
^ C a:: 
fc g £■§ t» 5 

4> -P 2 ^ 3 
2 Li X. 

o $p j=~2 

|t Nil. 

x: I-s: a w s 
lZ 2X S ta i±Ll 




.X 
6 fc 
S 9 
M 3- 

« ~2 

p 

2 ^ 

- C/5 ST 

’r,X 


<*! m 

. 

0=0 «/> 

Sx* 

2 Eo 
a; 3 o 
H «X 

S .= 4 > 

«?Et 

2 3 = 

ooo 

o 













474 


Telopea 


Vol. 2(5): 1984 


•p 

c 

o 

u 

w 

< 

- 

U 

< 

5 

z 

-j 

u. 


oc 

H 

X 

w 

C /3 

3 

< 


NZ 



NZ, As, 
?NG 

NZ 

NZ 

As. Oc. 
Malesia 
NZ 

EXTRA 

NSW 

CZ> 

> 

Q 

VTA 



QVTS- 

WA 

V- < 

QVTS- 

WA 

CU 

C /5 

o 

ooo 

o 

o 

o o o 

o o 

o 

£ 










z 

★ 

ooo 

o 

o 

o o o 

o o 

o 

On 

C /5 

o 

Ooo 

o 

o 

o o o 

o o 

o 

? 

z 

o 

ooo 

o 

o 

o o o 

o o 

o 


C /5 

o 

ooo 

o 

o 

o o o 

o o 

o 

ws 

o 

o 

ooo 

o 

o 

o o o 

o o 

o 


z 

o 

OOO 

o 

o 

* o o 

o o 

o 


C /5 

o 

OO* 

o 

o 

• • o 

* * 

* 

H 

u 

o 

0*0 

o 

o 

O • !-• 

o o 

o 


z 

o 

Ooo 

o 

o 

o * o 

o o 

o 


C /5 

o 

Ooo 

o 

o 

O • O 

o* 

o 

U 

u 

o 

* o* 

o 

• 

o • o 

• o 

• 


z 

o 

• o o 

o 

o 

0 • o 

* o 

o 

JS- 

o 

ooo 

o 

0 

o o o 

o o 

o 




c/5cj 

CQX 

< a3 

j*S 

— Zj 

W Jl 

DC .2 
H * 4 > 


a ' 
E 

03 


•p c 
Xf2 


ol 5 ^ 

Z>|-o 

x£<ss*ii 

0 . 


u. 

o 'Li 

•■§_.* 
03- y 
„ 3 D. 

— ^ C 

3(jld 

5 E |m 

—- 3 E 

X CJ _ Zj 

nil 

2 .2 ZJ'Z 

wils 

X c-’ a! a!: 

Cu 


sh 

C/3 

<^-D 
~ 3 

t "5 C/3 

^ o_ 

r C 

l|i 

£ fc! 5 

i. J 3 c /3 

“ 3 >3 

5.2 ? 

s 

NCW' 


s 

u U 

S 

X 


w 

u 

■< 

z 


d Z:= 


ft- 

c/5 


ri 


bs -5 

CQ 2 

Om 

Z: 

X _ 

U ca 
< S 

Su^ 

C/5 


o 
c 
X 

^■B E 

0 0 3 

O C u 

X m J2 
.:= o. 

< C 3/ 

Ssl 

Sll 


o 

DQ 


& 

*6 


O 

o 

X 


a. 

Urn 

3 

Q. 


V- . 1/3 

MO O 

1-3® 

o 

5S« 

ZE& 

SS2c 
Z 3 ~ 
> Siii 

* 8 * 
O W ZJ 


• ^coco 
n ca 


w 

< 

w 

U 

.< 

a 

ca 


x: 

£ 


..c *> 

oo> :> 

0 / >■ _ 

W ., K 

—> 'Up :p: 

SfJ 

S g:§ 
b| 5- 

= _g=C 
cs 

•I S^’S 

.«£ o c: ^ 
fe. '-> s? s 





























Ramsay, New South Wales mosses 


475 


Q. 

O 

E 

O 

U 

c/b 

>- 


o> O £ 


a 

o 

E 

o N 
U Z 


< 

H 

H> 


W £ 
. c 
N < 
Z •J', 

S* 

C/3 

H 

> 

a 


■§.§ 

Nil 

ZOO 


< 

< co 
H H 
> > 


. E 

N <f 
Z co 

< 

£ 

CO 

H 

> 


Q. 

O 

E 

V 

O 

O 

co 

> 

>< 

0-3: 


o. 

o 


o 

O 


co 

> 


U VI 

o< 

N 

Zui< 


0 

CO 

f— 

ao 


ooo* 

ooo 

o o o 

o 

o o 

o 

o 

o o 

OOO-K 

ooo 

o o o 

o 

o o 

* 

o 

o o 

OOO o 

ooo 

o o o 

o 

o * 

o 

o 

o o 

oooo 

ooo 

o o o 

o 

o o 

o 

o 

o o 

ooo* 

ooo 

o * o 

o 

o • 

* 

* 

o o 

ooo* 

ooo 

o • o 

o 

• • 

* 

* 

o o 

ooo* 

ooo 

O * O 

* 

o o 

• 

• 

o o 

oo* • 

o o * 

o* * 

* 

o • 

• 

* 

o • 

ooo* 

ooo 

o * * 

• 

o * 

* 

• 

o o 

ooo* 

ooo 

o • o 

o 

o o 

o 

* 

o o 



is °a £ aa (J o>, 






ooo* 

ooo 

* * g . o 

o 

o o 

* 

o 

o o 



srl3 r ^ §. ^ 






• * o * 

o o * 

o* §1= R 1 2”0 

* 

o o 

• 

• 

o • 

ooo* 

ooo 

20'u '. oiS 

o 

o o 

• 

• 

• • 

ooo* 

• • o 

°*ilr od^.x° 

o 

o • 

• 

o 

o • 


= &= 
s|? 

SxS s 

E "8 
ESS 1 
ofj| = E 
P o n 3 

-E *rTfT e? 


C3 

(D 

CQ 

a.' 

£ 

3 


•8 

x 

E 


ra • tz 
> O 


2 § :,E2o ~ 
: o-S|&ox = 
■g . S’E |„2 

SO; a E ? c 
- X « •“ 2 


.§■5 Joj 

V g£ .3 _ 


. as . 

&Ko 

E 3 a 

ro-r- > 

X 


H V. ^ : 

s ]k! 

s I §== 

sSX 

OXj . —- 


^5 
c -2 

"I 5*5 ^ 

"&/> $3 


ctT — e 

•— 3 C 73 ^ 

^ »r -o .3* 

Jo 1 O —. O— L. 

j a cl u a 

^cdaicdca 

co 


5 aE2 

0> C O* 

ot £ et 

S C3 h. 

X 53 
CQ CQ 


„ J5XJ 

— S *5 

2 § 8 
* §;£ 

aj 2 . 


x ^ 2 :r* 

af-g ..*! 2 

•=§S°F 
•- 5 3 C 
~ S..** £ 

« S* s*S 

— ^ 

S ^ 


? 1 |; 


u 


= 5s 5 


S' 

3q S 


§ = § 
■S2I 
S C 3 _ 
.. £■ = 


•'■ - 1 A 

S .■=■ 
7 p EO o 
: i a _ C 

'®'gs“ 

*® 5-= = 5. 


— 2r CT —* -=^_: 2 

I —--c: j*. s 3 - 

iJ3 3 ^ 

icdS,*: ^cS-S’Ssdaa! 


. i 
^TB. 

£ X ■ 

2 E p 

2-g“ *55; 
&S 55-X-g § 
2 S-g-g |g I 

C w 5 - C ^ - , 
^ « s 

o o O 


gj: ~ CT 

'S o-5 j £ 

= £^■5 z 
?“.5 £ R 

^ £ .CQ 0 . 

a's^'E = 

?■ 3 u z: H 


•£~5 5 s 2 

C ^ d. 

CQ ^,- sr s. 

i 

Tj 


cr-x 

: t: T3 
- 5.C 
: ^ '2 


> - c: 

T 3 C ? $ s , 
t5 - ~ 

I |s = I 

£ c =- 

r= 


u= 

— o 
S; 3 


g 

32 


-> CQ 


&5jc 

C3 sr •-> ■ 
^ . C ' 

• u 
OCSlCQ 


\S 

:=<5 


O iio 

- CE O 

~~ a S- 1 - 
ri .'12 

Ocii J5 
: = T 3 ? J = 

a e - — =: 

: w •— ; o o - 
. 2 q 3 o 

: CQ Ll2. QC 


?§.= r 

cc£.2 $ 


















476 


Tclopca 


Vol. 2(5): 1984 


EXTRA 

AUST 

Cosmop 

NZ 

NZ.N 

Amer, 

Eur, As, 

NZ, Amer, 
Subaru I 

NZ, S Afr, 
Oc 

NZ, S Afr, 
S Amer, 
Subant I 

Cosmop 

As, Afr, Oc 

Cosmop 

S Amer 

EXTRA 

NSW 

QWA 

VT 

VSW 

VTS 

QVTSA 

QVTSA 

VTA 


< 

o 

QVTYS- 

WA 

< 

ft. 

C/D 

O 

O 

O 

O O 

O O 

O 

o 

o o 

o 

o 

o o 














£ 

U. 

z 

O 

O 

O 

o + 

O O 

O 

o 

o o 

o 

* 

o o 

a- 

C/D 

O 

O 

O 

O O 

O O 

O 

o 

o o 

o 

o 

o o 

? 

z 

O 

O 

O 

O O 

O O 

O 

o 

o o 

o 

• 

o o 


C/D 

O 

O 

O 

O -* 

o o 

* 

o 

O 0 

o 

¥ 

o o 

ws 

u 

• 

O 

* 

O O 

O-fc 

O 

o 

o o 

o 

• 

o o 


z 

o 

O 

o 

O O 

o o 

o 

o 

o o 

o 

o 

o o 


C/D 

* 

O 

• 

O -fc 

o • 

• 

o 

O -fc 

o 

• 

-fc -fc 

H 

u 

• 

O 

* 

O • 

O -fc 

o 

o 

oo 

* 

¥ 

o o 


z 

o 

o 

o 

o o 

O -fc 

o 

o 

o o 

o 

o 

o o 


C/D 

* 

o 

* 

o o 

o o 

o 

o 

o o 

o 

¥ 

o o 

u 

u 

• 

* 

* 

• • 

o • 

o 

o 

o • 

* 

• 

o o 


z 

• 

o 

* 

o o 

o • 

-fc 

o 

o o 

• 

• 

o o 

JE- 

• 

o 

o 

o • 

• • 

o 

• 

• o 

o 

o 

o o 


w 

3 

W 

u 

oc 

CO 


.•OSs 


00 ^ 
o ~ =*3 


U- 


* = 


E h> 

C 3^3 


5*6-8 

c i §.•? 

8 a S 1 

“=5« 
•- ©-C c/j 

*> b s g 

aS-’S 

£ CO 2.M 

US 

CO 


|=§eo'e 

= .5 5 s = 

.“ _J ‘*Z 3 3 

fc * g 3 2 

isisf-i 

<U ^ >3 ®- O 

o ^ 3 S *3 


&= 
<* 3 

£ S 

eu 

aa^g 

£ "5 


2r r sj 
w 2 S 

-o £ 


$ 

*6 

.c__t 3 
QoS 

“ 2 <J 

_g| s 
•2 5-2 
,5 $ 5 . 

III 

"§. 5. Ej 
cq ccj =q 


"S-c 

a.lo 
E Cffl 

C3 o, 

X ^ S 

cyCQ 3 

r <3 

w — rr 
*£? o •— 

•Ow| 

- ■ a=-g 

o 

I 


i=<J 


o £ j< £ 
ffl?gs, 
£ S.X 3=S 
C>; 5 >? 

© i* 0 : » . >< 


- 2 -^ = 

,3^-1 a 


S5 ^c£j _ 
Sr >-^2 : -c 

■a a; , .-^ co . 
03 CQ 2,2 03 


cc 


a 

E 

• CO 

21^3 

2:3 

■?-£ i' 

f s^q 

rt >J J3 C/D 

I ^ o^_ 

iliisj 

C ^QC C® 

g C’,c _a> 5 
5 ~S •= js ~C 

!■§! =-s 

q* SJ: g ^ 


a 

a 2 


§W| 

■§£!; . 

S P-£ = 

2« 2 3 

* = *1 

_ r S a . 

jilts* 

w '2-S* p - ^ 


l-g 

s-J 

g=s o 


6 =>^ 

1% 

p ^ • 

=Q S-gjjj 

J ?! «5 

jS jSx^. 

5|p_ 

fc. ^ 2 P Vm 
C w P p» ™* 

R h 


C3 

•u 
£ I 


,oo ziccj ^ co 


-2 

•2 

CQ 


p (o to 

,Cq Cq Cq 


t«_; a» 
o O. 

COCO 







































Ramsay, New South Wales mosses 


477 



Cosmop 

S Amcr 
NZ. Eur 

Oc 


Cosmop 

Afr, NZ 

NZ, S Afr, 
Madagas¬ 
car 


NZ, Afr, 


VTSWA 

>< 


VTSA 

£ 

VTSA 

> 

VTSWA 

0 

O 

OOOO 

0 

0 

0 

O O 

O 

O 

0 

O 

OOOO 

0 

0 

0 

O O 

O 

O 

0 

O 

OOOO 

0 

0 

0 

O O 

O 

O 

0 

O 

OOOO 

0 

0 

0 

O O 

O 

O 

0 

O 

OOOO 

0 

0 

* 

O * 

O 

O 

0 

O 

OOOO 

0 

0 

* 

O • 

O 

O 

0 

O 

OOOO 

0 

0 

0 

O O 

O 

O 

0 

• 

00*0 

0 

• 

• 

-X 0 

O 

• 

0 

O 

OOOO 

0 

0 

0 

* O 

-X 

-X 

0 

O 

000* 

0 

0 

0 

O O 

0 

-X 

0 

O 

OOOO 

0 

0 

0 

* O 

0 

0 

0 

• 

0*01 

0 

• 

0 

O O 

• 

• 

* 

O 

*oo» 

0 

0 

0 

O O 

-X 

0 

0 

O 

0 • 0 * 

0 

0 

0 

O O 

0 

0 


: X) 
' 3 


o 

O 

Q ss ; 

E r 


c 

C 

CJ 

C3 

o 

? 

*o 


'-S £ 8 = 


E 2 
5 m 






:"C $ 

-•cq 2 


5 r ;Q 


C CQ 


2 

&|§ 
c c 
c*r 
ca 3 . 


= *L 

o E 

s: • c3 

IS 


o 

m 

CQ . ~ 
cU^ 


•U 


a 


rep 
;'*0 d 


2 « 

2 3 

3 .Si 
° 


toS'g 

^ <3 ^ — 

‘3 5 w 

~ C -5 =3 

5 03 . ^ 

2 a«j' 

II ~1§ 

53 ; = S.2-3 

cas/ c 2 o 

<3 


_ftj 


o<il' 


S ? oS 


5-5 


ZJ O 2: O £. 
'3 V) ^ W' 

g *<2 2 §-5 


5 i 

;-c.^ 


p 




a . o. . -c to i- t /3 

CQ ELcq’ 2 -Ccj 03 CQ 09 


3^ 

-O .fi 
x-s m 


3 3 

C/5 C/5 . C 

2,03 Si's 


</} c/) 

CQ CQ 


!». fV> 

3 

O ~ : 
'£ 2.03 ££ 


£ 

d„ 

t/ j i 

cq-6 

w o 

25 

3 Si 

> = 
a! o 
ca:= 
O >. 

£ “ 
S j 


o 

I 

(Si 

5 

z 


2 

j * 


— n.^ C s 
oc £~ C £ 
u 3 £«o 
U, X 03* I 

O ; 3 : ~x 

o 3 ; 

^ « >; T 3 

ylj7 

j 3 ^ x 

SS 2.0 

2 


*2. 


■1 


£ 

<$$ 


£ 2 
«r» 


1-5 


O w- *— ~ 

C/) 3 x OJ 
Q- c ^ 
> <3 

3 .S| S 

is!§ 

c =d^; 

-, 2 ^ -5 - 


0 

0 

■ s^sil 

X 


s 

a 

: s-gl 

K c — 

s 

■ C Io 


■ 


— gs 

d 

•£==U 

VJ 

•y> 

<% 2 : = 

cb 

u 

w^O'l 


o « " 3 : =■ 


C _ - 

Oc 2 _ 

— e 0 J 2 


• rS C’" r- 


ts* 

-00 X. 4; 

: JJ w g 

^>3 

■ =-' s 

— <% 2 

6 a 


*„ = 
^efi 
:t 

° 1 s 

o S S 

,103 0 = 












POHLIA Hedw. 

P. austro-carnea Broth. 


478 


Telopea 


Vol. 2(5): 1984 


EXTRA 

ALISr 

N Hcmis 
NZ. 

Cosmop 

Cosniop 

ZN 

Cosmop 

SAfr. 

S Amer, 
Madagas¬ 
car, Oc 

Malesia 

NZ, 

Subant 1 
NZ. Oc, 
Norfolk 1 

NZ 

EXTRA 

NSW 

VTS 

V 

VTS7W- 

?A 


VIA 

a 

QV 

QVTA 

a 

VT 

fl- 

C/5 

O O O 

o o 

o 

o 

o o 

o o 

o 

o 











> 











z 

ooo 

o o 

o 

o 

o o 

o o 

o 

o 

- 

C/5 

ooo 

o o 

o 

o 

o o 

o o 

o 

o 

S 

z 

o o o 

o o 

o 

o 

o o 

O -X 

o 

o 


C/5 

o o o 

o o 

o 

* 

o o 

o o 

o 

o 

C/5 

£ 

o 

o o o 

o o 

o 

o 

o o 

* o 

o 

o 


z 

o o o 

o o 

o 

o 

o o 

o o 

o 

o 


C/5 

o * * 

• • 

o 

• 

o o 

-X • 

o 

• 

H 

u 

o o -x 

o • 

o 

o 

o * 

• • 

o 

o 


z 

ooo 

o -X 

o 

• 

o o 

•x • 

o 

• 


C/5 

ooo 

o o 

o 

o 

o o 

-X o 

o 

• 

U 

u 

* oo 

o * 

* 

o 

o -X 

• o 

o 

o 


z 

ooo 

o o 

o 

o 

• * 

• • 

* 

o 

-JX- 

ooo 

o o 

o 

o 

O O 

o o 

* 

o 


•53 S 

•=d a 

. j= — 
*1= 


ccy ^ 
i-rii 


3 J3 

■a' 


.o'* 

■oS'i 

~ ^ -S 3 ~ 

•g |« Js 
1 = 
w b: *5 

W'C- c 53 

1 p.~ 2 fc 

2 E’s =-> 

cu ifiu cu “ 


22 cj -O ^ 

s 6 — 

tab-5 >15';= k 

« 2 P 

o-c ex r 5-= 
# « 5 £ £ ^ ^ 
— ^ -c ^ 
p "• c 5, ..c 

1 Jj 

,eu neu c 


. 'O 

n.j= 

Eh" 


U 

E 


W 

w 

u 

S 


O 

E- 


«s 

303 


s<:= 

CO c 

c 

S3 

5c 

C/5 

o 

H 

^ C/5 

Ope 

nig 

S- 2 

Q 3 

o “ 

at 

C 3 

c 

oc 

£ 

w 

£53 = 

o 2 g 
fc- <u - 5 

x« 

K 

as 

id 

S-iJ 


S 

■s 

x 

s 

s 

a. 


W 

3 

u 

o 

< 

z 

*— 

x© 

Cs| 


d 

o 

*S 

H 


si 

<D 

0-7 

c-o 

£ 

T3 = -O 
• r~ fij cj 

Jr -i c/) 


fspl 

511 S 5 

O « i= £ 03 

•— o; j= 

1 §111 

£ | 5 S3 

2 i-S S § 

o i c C £ 

a. 
































30. MITTENIACEAE 


Ramsay, New South Wales mosses 


479 






cE 

t /5 

< 


— 




CJ u- 

u 

< h 

ril 

u* 

JZ 




O | 

0 

2 £ 

CO 

CJ 

.£ 

•g 


N 

N 

N< 

N 

N < 

N 

N< 

0 

6 

Z 

Z 

Z co 

Z 

Z co 

z 

Zco 

z 

< 









£ 




,< 


< 



H 



H 

f— 


H 

H 


> 


H 

> 

> 

> 

> 

> 


O' 


> 

O 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

0 

O 

* 

0 

O 

O 

O 

O 

O 

0 

O 

O 

0 

O 

O 

O 

• 

O 

• 

* 

• 

0 

O 

• 

O 

• 

O 

0 

O 

• 

• 

• 

• 

• 

O 

O 

0 

O 

• 

• 

* 

• 

O 

• 

O 

• 

O 

• 

• 

• 

• 

• 

• 

• 

O 

* 

O 

• 


• 

• 

• 

O 

O 

O 

O 

• 

• 

• 

• 

O 

O 

0 

O 

O 

• 

O 

• 

O 



X> 

.S ^ 


X) T 

•ox 

□ s 

. 1—1 CQ 

x 

con: 
o; 


2 J £2 


Z 

o 

o 

o 

N 

X 

as 




? 3 J 
>=:s 
os 8 & 

CO -O C 

2=1 

po2. 


■a 

s 

a 


oo ?0 
<> 3 « 

-=•£ 


X^ 

z-g 

Oo 
Ql 
O £ 
Zt 
w “ 

ZS a. 
£= 


(/i 


$ 

< : -i 

U 3 
tl! 

S3 

51 

J 


"3 

• Sxi 

—i T3 

wj= 

H— 1 
u « 
■< «« 
£ = 

O 3 


o 

— o 

^x 

j § <3 

= S^ 


gs 
5 


<U r- 

34 
C . 
as CJ 
z- 

^ to 

=51 
= — 

s 


So.S u 
— 


J-*’£ 

X O s; 
$ O £ 


3 s: 

gS S) 
2-2 §“-r 

X C U 

0 £ E S g 
“^1 


v S 

C/3 Cl. 
C 5- 

a» C 
tS 2 
« s 
S S' 

■e &>• 


«”S 

s* 

03 ^ 

5g 

?§ 

if 

a> $ 
E-3 
■7.® S 


E wjX *c ^0 
o TD C O 
a 1 1 x •— 1 1 
2 ■— o o.-— 
o-c:-r. ^ -s; 

ix 2.x cl 2 


3 

CQ 










480 


Telopea 


Vol. 2(5): 1984 


u 

< 

w 

< 

Z 

O 

u 

o 

N 


EXTRA 

AUST 

EXTRA 

NSW 

FWP 

c n 

z 

WP 

C/D 

z 

WS 

C/D 

u 

z 

H 

C/D 

u 

z 

U 

C/D 

u 

z 

H£~ 


N 

Z 


N 


<i^ 


o o 
o o 

o o 

o o 
o o 
oo 

o o 

-X • 

o • 

-x o 

o -X 

• • 
o • 

o o 


E 

N< N 
Z ir . Z 


as n 


d 

E 

“2* 

3lS 

zli 
o = — 
u'5-s 
0^.2 


£ 

o 

o 

o 

o 

o 

o 

o 

* 

• 

o 

o 

• 

o 


lasasi 

as 


coj 

33 .g 

C3 C 
^ CO 

? 5 
3 5 
S=rS 
■ — 

O V « 

HI 

5(J = 
5j O 

> 

o 

. 60 S 

La; as 


H 

o 

o 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 


£ 


o 

5 j 
1-2 
s° 

II 

si 

&= 

as' 


O ~o 

o- 

^ re 
N'U 

N 

N 


o 

o 

S/5 

zz 

z 

z 


< 

> 

£ 

H 

H 

£ 

> 

a 

s> 

> 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• 

o 

-X 

o 

• 

• 

• 

o 

• 

o 

• 

• 

o 

X 

• 

• 


-x 


o 

o 

o 


o 

o 


• • 

o o 


JO . 

■v oo 
• 5 03 


U o 
—< X 

£ S 

Ha 


;ca 


aa 


X • 3 

^ '(2 
jo C 

■g >■ 

□ S* 

= |1 

<L> . <D 

2.-S E 

^ > Cj 

y,«a & 

* C3 

O-S 6 
2 ° o 
« o,d 

QIx 

w S § 

O a c 

Oiiis: 
5 o oC 

Z u Cr - 
>£^2: 


*° Si 

11 

Jj « 


* hT 

'I 




^ *£ (A 


^ S 

. X 03 


J 2? 

H 3 
. .gen 
1= "c5 X 
• ? c ° 




^ 5- O 
_* d o 
SI 

ill! 

g 5.5 — 
•E^.S.= 
8 s S? 

a 2 a' 


:ai| 


> — 
X 4/1 

T3 co 
W 

X 


:;g & s 
■ ^ ? 


•-» o 
c 


o - 
2 £^§ 
P-2i-~ ? 

^ -w > >• 

■ Ts = . S 

■5 H -5 H 


Q. 

O 

E 

t n 

O 

U 


< 

H 

> 


O 


o 


o 


o 


o 


o 


o 


o 

o 

o 

o 


o 































MEESIA Hedw. 

M. muelleri C. Muell. & Hampe . O O O O O O • O O O O O O OVA NZ 

M. triquetra (Hook. & Tayl.) Aongstr. O O O O O O • O O O O O O OVA N Hcmis 


Ramsay, New South Wales mosses 


481 


NZ, 

Cosmop 

NZ, 

Subant I 


NZ 

NZ. S Afr, 
S Amer, 
Subant 1 


NZ 

NZ, S Afr. 
S Amer 
NZ 

VT 

VTSWA 

C /3 -tj 

H S 
> ^ H 

ofeo 


O) 

0 

H 

> 

a 


< < 
< f- H 
>> > 

O O 

o o 

o 

o 

O 

o o 

OO o 

O O 

o o 

o 

-X 

O 

o o 

oo o 

O O 

o o 

o 

o 

o 

o o 

oo o 

o o 

o o 

0 

o 

o 

o o 

oo o 

o o 

-X • 

o 

• 

o 

o o 

oo o 

o • 

-X o 

o 

• 

o 

o o 

oo o 

-x o 

• -X 

o 

• 

■X 

oo 

oo o 

• • 

• -X 

o 

• 

• 

o o 

• -X • 

o o 

• o 

o 

• 

• 

o o 

o o • 

O -X 

• -X 

o 

• 

• 

o o 

o o o 

o o 

o o 

o 

-X 

• 

o o 

o o o 

o o 

• • 

-X 

• 

• 

• o 

o o o 

o o 

o o 

o 

o 

-X 

o o 

o o o 

o o 

o o 

o 

o 

o 

o o 

o o o 


W 

< 

U 

u 


Jo 


e 

iffl 


IP |S 

Mm 

TJ ST ^ ^ 

O <3 5 O 

- « 


2* 

ll \ 


= 2 c c a a 

d - c« r- C; OS 
■C '■*= a £ o. 

05^05 


-a 

c 

3 


E 

tj 

r -^ T . 


CQ 

4 


gq 


SE 

. 0,2 

iiili! 

u.ijioE; 

•S i - « E § 
1/1 . o ^ ,-= 5 


~.z 

I 03 VI 


,00 ZLS3 CC C0Zl5x>’CQ 


Q. 

E 

IE 

* -• 
ds 

CC o 
w o 

<x 

M ' t/i 

W C 

fee 

nJ C3 

w 


CO 


O ffll' 

s~e~ 
cn S 
§ c _« S 
s’g 

ST S 3 

g's : 

S-fsaSie 


—=3 

«-! t /5 

II 


s .£ 

.^d 


' (US 


p a o 
^ w c 
02 c © 

2 §2 

SX o. 

5 > O-: 

§■8 lie 

'•S.vj 
3 05 00 


£0 


- ^2 
u^j ti 

| 3 £| 

trt o — 
- 0 _* 3 13 

^ = .5 

gSs. 

1^1 g 

U C 2; 
?; 5 O 

.O ^ 

3 ^^ 3 ^ 

.2 ? $ o 

l-S-t-s 

^cq cej cej 


..Vi 


X) 

.2 « 


is 

=a 


N *-J 
© -^-3 

S 3 'c u_ 
^ - CQ 

— w _Z 
s C T O 

£ .cc/ix 
E 

O P » 3 3 
hisc = 
VI C C 2 ^ 

o = ! a 5 

^ O Q. . O, 

qUOOLO 

u 














37. BARTRAMIACEAE (cont’d) 


Vol. 2(5): 1984 


482 


Telopea 


EXTRA 

AUST 

EXTRA 

NSW 

ft* 

C/3 

U. 

z 

a- 

C/3 

£ 

z 


C/3 

C/3 

£ 

u 


z 


C/3 

H 

o 


z 


C/3 

O 

u 


z 


JI- 


Oc 

NZ. Oc, S 
Air, C&S 
Amer, 
Subant 1 

NZ, Afr 


Malcsia, 

Oc 

NZ 


Q 

VTSWA 

Q 

QVTYS- 

WA 

a 


a 

a 

OOOOO 

o o 

o 

o 

o 

o 

ooooo 

O -K 

o 

o 

o 

o 

OOOOO 

o • 

o 

o 

o 

o 

ooooo 

o o 

o 

o 

o 

o 

ooooo 

o o 

o 

o 

o 

o 

o o o • • 

o o 

o 

o 

o 

o 

ooooo 

o o 

o 

o 

o 

o 

* • o o • 

o • 

o 

o 

o 

o 

o o o o • 

o • 

• 

o 

o 

o 

o o o o • 

o o 

• 

o 

o 

o 

ooooo 

o o 

o 

o 

o 

o 

o • o • o 

* 9 

* 

o 

o 

o 

o • o • o 

9 9 

• 

o 

• 

• 

0 0*00 

O 9 

o 

• 

o 

o 


in 

$% 

J= ^ 

• 2 ^ 

."SosO 

w 8 § 

P «2 = 

O . w 

o e 
Zi: 

O a.§ 
nJ 


■tS • oi> 
d - u 


. CQ ^ * 


: ir> 


2^§-S| 

tUE-r- 

«J S — tz- ^3 
cq c.S'T^ 

.r e o 

••• 9 1 ** ^ 

.5 *o *E £ ?? 

III II 


3 £ 
1 *J 

m 
*-; 

* | 
.£ 
ofi’O r . 
^ =’ 
^•sg s 

C z- - Ofi . 
t-r d»f . 
03 >>*- C 3 ^ 

Z(2£.~« 

■c.2 9522 

a C: 3 *r- 


■SI'S.S 

2 cu ai a! a.' al 2 i,o 2 a.' al 222 
a. 


w 

-c 

w 

u 

•< 

p 

z 

w 

Q 


E& 

tz> ■ — c 

<u-c 5 

O 03 

z%x 

c/3 "3 ? 

zl> 

W: w 


CtS w— ^ 


ft. 

C/3 

00 


a 

5 

in 


cd 


w 

■< 

u 

U 

< 

5 
o 

6 
Ctf 

w 

o 

■V 


N 

z 


w 

< 

w 

u 

<* 

2 

H 


Z 

O 

X 

u 


PTYCHOMITR1UM Fuernr. 

P. austraIe(Hampe)Jaeg. . • • O • • • • • • o O ★ O o QVTS- 

[/’. adamsonii (Mitt.) Jaeg., WA 

Glyphomilrium adamsonii Mitt., 

Brachysteleum australe (Hampe) Jaeg.] 
































Ramsay, New South Wales mosses 


483 


3 
2 

03 

Q5 


<u 


U K oi)S 
EG ""S' 
.2^:s 3 

£ 2,5 ? 

•s-5.es 

« 3 g ^ 


o 

u> 

03 




co o 
<£z O 

< u 

,. C-> 

N B 
Z< 


< 

LU 

CO 

N 

Z 


'O'O ^ "O 
_o jy — ji> 
02 02 <£ 03 

OU n 3 U 

zz zzz 


aUg 

•suSe 

' S ca 

a 8 

•^3 a £ 'rT 

~§‘£ § 
*C pf ^ ~ 
« sc 2 C3 

73 K 8 ^ 
— a 8 

6p E Sj §._§ 

5 cu 5i5'<d 



u &_ 
| E® 

<u~ « 3 

- fa E £ « 

►j -^.s s ?« 

5'2t: vj’-S & a* 
u^ic25 s 

LJ -v» <11 ©* £, 3 


So 

e° 

2.5 


p =y 


-s J 
Oo 
a « 
u_; 
<2 


a 4) c ^ 

s '# eg 

3 g g £; 


<u 

X! = 

o ^ 

|e-i 

2 go 

r* 

§ : ~ 

-ft oj — 
-ft 33 O 

5 S« 


U 

-| t/3 


, d 


—• <u 

,?s 

^.SU 

du§ 

111 
ft, e .ft 
•- « ft 
9 J3-S 

jao 




UiS&S: 


ft 

< 



VT 

> 

a 

c /0 

H 

> 

H 

> 

a 

QVT 

ocy 

a 

a 

O' 

> 

ooo 

03 

S2 

o 

o 

o 

O 

o 

o 

o o 

o 

o 

o 

o o o 

'% 

c 

o 

o 

o 

o 

O 

o 

o 

o o 

o 

o 

o 

ooo 

Cd 

o 

<G 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

ooo 

c 

— 

ft 

c 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

ooo 

-ft 

£ 

D. 

o 

o 

o 

* 

o 

o 

o o 

o 

o 

o 

ooo 

4) 

o 

X 

<D 

T3 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

ooo 

<D 

•a 

^3 

a 

* 

o 

• 

o 

o 

o 

o o 

o 

o 

o 

ooo 

c 

4) 

s- 

03 

o 

• 

o 

• 

• 

o 

o o 

o 

o 

o 

0*0 

G 

_o 

o 

o 

o 

• 

o 

• 

o 

o o 

o 

o 

o 

• • o 

— 

'o 

O 

CO 

Z 

+ 

o 

• 

* 

• 

o 

o o 

o 

o 

o 

• o o 

• 

• 

• 

o 

• 

o 

o o 

• 

o 

o 

• • o 

_0J 

X5 

03 

• 

o 

• 

o 

• 

• 

o o 

• 

• 

o 

• • o 

o 

*0. 

a 

03 

+ 

o 

• 

o 

• 

• 

• o 

• 

• 

• 

• • • 

V) 

£ 

>> 

c 

o 

o 

• 

o 

o 

o 

o • 

• 

o 

o 

ooo 

o 

c 

C/3 


>> 

C 

o 


ft 

c 

cd 

E 


u! >, 
O0 02 
<u v) 

5 E 
2 «j 
•goi 
4&X% 

P 2 £ 

m-g> 
Eo £ 

3T J 

t:.S § 
. / Et 
: * Js,fi 

L222 















484 


Telopea 


Voi. 2(5): 1984 


w 

u. 

u 

< 

X 

u 

2 

H 

O 

X 

- 

at 

O 


EXTRA 

AUST 


N Caled 

N Caled 

N Caled 
NZ. 

N Caled 

NZ 

NZ, 

Subant I, 

S Amer 

NZ, Japan 
Hawaii, 
Java, Pac 


EXTRA 

NSW 

QT 

a 

O' 

Q 

QVTA 

QVA 

VT 

QVT 

o 

o 

0- 

C/D 

O 

o 

o 

O O 

o 

O 

O 

0 o 

o 

£ 

Urn 

z 

O 

o 

o 

O o 

o 

o 

O 

o o 

o 

0- 

C/D 

o 

o 

o 

o o 

o 

o 

O 

o o 

o 

!> 

z 

o 

o 

o 

o o 

o 

o 

O 

o o 

o 


C/D 

o 

o 

o 

o o 

o 

o 

o 

o o 

o 

ws 

u 

o 

o 

o 

o o 

o 

o 

o 

o o 

o 


z 

o 

o 

o 

o o 

o 

o 

o 

o o 

o 


C/D 

o 

o 

• 

o • 

o 

o 

o 

o o 

o 

H 

u 

• 

• 

• 

o • 

• 

o 

• 

o o 

o 


z 

• 

• 

• 

o • 

• 

o 

• 

o o 

• 


C/D 

• 

o 

• 

* o 

• 

o 

• 

o • 

o 

O 

u 

• 

• 

• 

* • 

• 

* 

• 

o • 

o 


z 

• 

• 

• 

• • 

• 

o 

• 

o • 

• 

dl- 

o 

o 

o 

* o 

o 

o 

o 

• o 

o 


O£) 

o 

c3 

£ 


O 

■p 

§ 8 


?! 

ii 

os .5 
U_- 
< 2 


CJ 

.c 


;rO 

5.J 

"2 o 
= , • o 

3 ~ X 

s s E 

'ill 

5 R 2 a 

s> a"a > 

£.^S 


S 

t^i a 
! >2 
a±2 
•o-g 

o V) 

+*o " 

I El ,- 

=5|£us 
•■== S s = 
3£|£S 
O;" >>a 
£ B C 3 K 
.5 o o. c ’£ 

. > • C <3 

Q. C Q. ca -*j 

(/> •“ e/5 ^ 

c/5 . 


•o 
is o 

%?& 

g=« 




5 =2 

gS2 

m uu •5 ^t' = . 

x £ ~ a s-iOi.2 

S=-sl'ig-S£ Q 

2 at-s^g'S. 

==J^5«S'S-IJ 

gU> i.i nn 


<U o 

3 ±r 

s“ 

u-s 


8 c 

to 




o 

o 
o 

x Jx 

</i — 

O O 

1 ““ 

S &5 | 

Site-a 

Si?s 
s-g =>•! 

2 ia 


C/5 

=: o . 
oh 

x: = S^E 

r g 3U^:§ 

i®S = 
|o2?1 
f Hjg,gi> 

.£•§ §J? « 

i- c -i: ^ o» 
w 3 &o. 3 : c 
u Q 2 -a o 


X 4# 
O. L. 

• • v 

*z<z. 


t C/5 

*s 


| Manuscript names, nov. sp. or ssp. 






































Ramsay, New South Wales mosses 


485 


Eur, As, 
Afr. 

N Amer 
NZ 

NZ 

Cosmop 

NZ 

NZ 


NZ 

S Hemis, 
As 

NZ, 

S Amer 

0 

O 

NZ 

$ 

>£ 

VTA 

QVTSA 

> 

a 


VTS 

QVTWA 

VTSWA 


QVTS- 

WA 

O 

OO 

O 

O 

0 

0 

O O 

O 

O 

O 

O 

O O 

O 

O 

0 

0 

O O 

O 

O 

O 

O 

O O 

O 

O 

0 

0 

O O 

O 

O 

O 

O 

O O 

O 

O 

0 

0 

O O 

O 

O 

O 

O 

O • 

* 

O 

0 

0 

O * 

O 

O 

O 

O 

O • 

O 

O 

0 

0 

O O 

O 

O 

• 

O 

O O 

O 

O 

0 

0 

O O 

O 

O 

O 

• 

• • 

• 

• 

0 

0 

• • 

* 

O 

• 

O 

O O 

O 

* 

• 

0 

O • 

O 

O 

• 

O 

O O 

O 

O 

0 

0 

* O 

O 

O 

• 

O 

O O 

O 

• 

• 

0 

O O 

0 

O 

• 

O 

O O 

O 

• 

• 

-K 

O * 

O 

O 

• 

O 

O O 

O 

O 

• 

O 

O O 

O 

O 

• 

O 

O O 

O 

O 

0 

O 

O O 

O 

• 

• 


S SO 
■o x 

a « 

-I 

b=E 

a i 

g« 

C 3 

1 1 
So 
o 


OX) 

a> 

03 

£ 

'T.c 
— o 
n 

£ 3 * 


£ 


03, ;JC 

.. -O.y 

£ 0£ >5 O 
to _ r* ~ 

c ^ i?" ** 

S*- r; <* 

~ 01 £ ^ 

£ ® ^ 2 3 ^ 

do 2.0 


3 2 . 

sS 

U E 

= e 
£§T 
I SE 


.sis 


•u £_) 
•n . x 

CO H d> 

^ OX) . 

< 03 • ^ 

S *-5£ 

c-c 

_ o u. tr 
y C/) 03 *g 

35 *2 ’si £ 
H |^i'5 
O o 5 c 

Jc/5iic/5 

in 


C/3 

C3 



t Determined by J. Lewinsky (in press). 

| Based on studies by van Zanten & Dijkstra (unpubl.). 















486 


Telopea 


Vol. 2(5): 1984 


w 

< 

M 

U 

< 

3 


Q 

w 

S 


EXTRA 

AUST 

Cosmop 

Cosmop 

NZ, Afr, 
N&S 
Amer, 
Subant I 

NZ 

NZ 

NZ, Oc 

NZ 


As, 

N Amer 

EXTRA 

NSW 

QVTS- 

WA 

QVTS- 

WA 

1 

£ 

O' 

QVS 

> 

oo 

VTA 

Q?V?T 

oo 

o 

CL 

C/3 

O 

O 

O 

O 

o o 

O O 

o o 

o 











U. 

z 

O 

O 

o 

o 

o o 

O O 

oo 

o 

0- 

C/3 

• 

O 

o 

o 

o o 

O O 

o o 

o 


z 

• 

O 

o 

o 

o o 

o o 

o o 

o 


C/3 

• 

• 

o 

o 

o o 

o o 

o o 

o 

ws 

u 

• 

• 

o 

o 

o o 

o o 

o o 

o 


z 

• 

* 

o 

o 

o o 

o o 

o o 

o 


C/3 

• 

• 

* 

★ 

* o 

-*< o 

o o 

o 

H 

u 

• 

• 

• 

o 

o o 

¥ O 

o o 

o 


z 

• 

e 

o 

♦ 

o o 

o o 

o o 

o 


C/3 

• 

• 

• 

• 

• o 

O 9 

o o 

o 

U 

u 

• 

• 

• 

o 

9 * 

o • 

• • 

• 


z 

• 

• 

* 

• 

9 9 

o • 

• • 

9 

as- 

o 

o 

o 

o 

o o 

o o 

o o 

o 


• 3 h 
.-4= =1 
iJQ. 
3 — 


o 


sa=| 

a : . 
cuJfSi 

B 

o . 

.•£53 

;> j: c r- 

3“tfg 

« i’c'J 

0-’ —J "5 

o 2 '§= : 
S.S-S Sj 

o m 
w SC 

X 


<o 


ICQ 


s s 

3 ^T* ^ 

<u £c £ 
CQ *j.g 

OU S S 

III 

j?|?.|p 

-■§-I 

a:£ 


,uSi 


n 

iJir -a 

c.’2«j< 

^«-g8 

T 

4C 

•C E b o 
U 2 ~*g 
O & 3 £ 
Uo a l 

a«—«= 

04 


j- 2 

s-§ 

-s: 

FX o 7T 
^*.^3 O- 


:-C ^ 

J= o-^ 

«ll -i 

E2& > 

5i £„<*-• 

Ap K-S^. 8 


UJ 

< 

w 

u 

< 

u 

I 

& 

04 

U 


.ji.ju’S “Ij gOJ^J 

J2 “VVt C BS^aiEir 

2 i^2^5.s-§s 


g £ HadS.- ts E=-| *f. 

= ^2 5.3 c £ IIS;? g 
3-3!$.^ = c 5 ~ b 8 g =1-3 
So-Tg-B SiB: 2 = - 


5^'C^ 21=^73 §•§ S= g 

iwiliiHHp 

U^SEouidCi SfoUSi 


JS 

e 

.CQ 
u _ 
«_: 
_ * Qm 

73 O 
C ^^3 

j o2 

3iy 

So 2 

w — ^ 

Ol? 

04 « S 

f— W O. 

£ rt vi 
Dm * 
qU-U. 

ta. 


W 

< 

u 

o 

< 

Q 

2 

g 

PS 


o ^ 

.o r 3 

QS/p 

<i ^ 

•-i si i^'-; 
rrj •-" -JO 

w~ fH 
X £ RJ 
o js ° a 


a 1 

a 
































51. PTYCHOMNIACEAE 


T 


Ramsay, New South Wales mosses 


487 


(/) 

< 

Z) 

< 

, _ 


UJ 

C/5 

UJ 

C/3 

c/3 a3 cs 


N 

N 

No E •§ 


Z 

z 

ZO<w 




c/3 


VIA 

QV 

£ 

a 

aa 

o o 

o 

o 

o o 

o o 

o 

o 

o o 

o o 

o 

o 

o o 

o o 

o 

o 

o o 

o o 

o 

o 

o o 

o o 

o 

o 

o o 

o o 

o 

o 

o o 

• o 

o 

• 

o o 

o o 

• 

• 

o o 

o o 

o 

• 

o o 

o o 

• 

• 

o o 

o o 

• 

• 

o o 

o o 

• 

• 

• * 

o o 

o 

• 

o o 


o 

o 




NZ, 

N Caled 
NZ 

a 

O' 


o 

QVT 

QVT 

o o o 

o 

o 

o 

o 

o o 

ooo 

o 

o 

o 

o 

o o 

o o o 

o 

o 

o 

o 

o o 

ooo 

o 

o 

o 

o 

o o 

ooo 

o 

o 

o 

o 

o o 

ooo 

o 

o 

o 

o 

oo 

ooo 

o 

o 

o 

o 

o o 

ooo 

o 

o 

o 

o 

o o 

ooo 

o 

o 

o 

o 

-X o 

ooo 

o 

o 

o 

o 

• o 

ooo 

o 

o 

o 

• 

* 0 

ooo 

• 

o 

o 

• 

• o 

0*0 

• 

o 

* 

• 

• o 

• • * 

o 

• 

o 

o 

o • 



W 

< 

U 

o 

< 

at 

CQ 

O 

at 

W 

£ 



|a s . 
I £ x®. s 

*xe = 2 

giffl 

5ll|| 

E £ S ^ 
a W W W Si 
w 


« r Ci 

s c 


Jute'S 
& '53 2 
5 u- cq 

»—« -3 3 /j 

Pi 

BS-r-5 

2 

o ~ 

a- 5 

w2 

-jf 
J * 
w • 

2 s 

S 


LI 

"Z <u 42 
ZT 3j 

i£! 

O Si £ 
~e 5 

< cd cx 
Jl c 

gll 

>!5»S 


£ 


O «j 

3-5 

ei 

> Q> 


3 

2 


T3 

•c 

—,CQ 


"fe 

« 5 g 

PJ 

ca t 

? 2 


gag. 

PC o. 

O s 

a a 


oc « 

U’-B 

£ 

£a.‘:2 

£ 

6-= 

2* 

H 


c 

? II * 

CC^TD 

oa «S «j 

2 oo|^ 

0^=5 


, _J « 

: it 


1H‘H’ 


















488 


Telopea 


Vol. 2(5):1984 


EXTRA 

AUST 

Hc/3 

Xz 

w 

FWP 

C/3 

z 

\VP 


z 

\VS 

C/3 

o 

z 

H 

C/3 

o 

z 

O 

C/3 

o 

z 

OX- 


W 

< 

Ed 

U 

< 

2 

o 

o 

H 

W 

s 

oo 


O 

(fl 

< 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• 


; S 

. "o 
J= 3 

III 

viys 

s| 

‘Vj-s: 


^ .'a.2 

—J fc- "0 

rjj a> ^ 

s 

BQ 


u o 

o o 

N N 

z z 


> 

O' O' 


o o 

o o 

o o 

o o 

o o 

♦ o 

O -K 

• • 

• • 

• o 

* • 

• • 

• • 

o o 


n b 

Z £ 
N „■< 


N 


<D . „ 

I • § 

ah** 
, • OJ ^ 
U 03 . 


Z <c/> O Z 


£ H 
O' O 

o o 

o o 
o o 
o o 

o o 

o * 

o o 

• • 

• • 

• ¥ 

• ¥ 

• • 

• • 

o o 


Bystfc 

i <¥151 


^3 g § g 

i s S' o Si 

- “s 

ft. 


T 8. 
oh £ •— 1 
w J5 u: 
«5._,*T* 

Qu 

|S--= , 

uis** 

•3 

S £3 g 

J. o «.S 

^-=-25. 

"S a E a 
S S= 2 


h 

> 

o 


o o 
o o 
o o 
o o 
o o 

o o 

o o 

o o 

o * 

o o 

o o 

o • 
• • 

o o 


■z.-S 

m 




-rgo 20 
J2 o H ~: — 

c 3 • =s 

Z'loso- 

'r', * « 

.y ^ - 
*^§-2£ 

^■vqJ 5 aJ "va-' P* 


£ .CO 
S’o-S 

sx S 

3 ~ 3 
■r- VI 3: 

O B^S 
S»3 

S’S B 


o 

o 

o 

o 

o 

o 

o 

o 

* 

o 

o 

o 

♦ 

o 


in Ju 


— oi> 
v <L>r 
3 r3 : 


; 

U*C-j 

r|i 

i 

JO; 

w«| 


O-ft.— o 


z; - 

Oc p 

H-S 

-Jft.: 


Z w 

E 

N E 

Z < < vo 

$ O 

o O 

o o 

o o 

o O 

o o 

o o 

o O 

o • 

¥ ¥ 

O ¥ 

O O 

O O 

O ¥ 


J= 

•5 2 

£cd 


l*n » 



3“ 

2=3 

«e B 
^ -■ 


j: 

o 

U 

CQ 

iS 

2S 

caQ 

X ^ 
[t] (U CO 

< 

W -u> 
< 12 


ORTHORRHYNCHIUM Reichdt. 

0.elegans(Hook. f. & Wils.) Reichdt. • • • O O O O O O O O O O OQ SEAs, 

[O. cyinbifolioides C. Muell., NZ. Oc 

0 . hampeanum C. Muell.] 






























CALYPTOTHECIUM Mitt. 

C.acutum (Mitt.) Broth. O ® O O O O O O O O O O O OQ 

C. cuspidatum (Okam.) Nog. 0?000000000000 As 

C. humile (Mitt.) Broth. O • O O O O O O O O O O O O SAmer 


Ramsay, New South Wales mosses 


489 


D. 

o. 


C/5 

< 



CJ 

o 




O 

E 

o 

E 


LD 

C/3 

O S- 


C/5 

< 

CJ 

o 



o 

</> 

o 


N 

N < 


N 

N 

N £ 

CJ 

U 

o 


z 

Z c/3 


z 

z 

z< 

o 





< 


< 


H 


<■ 

h 



H 


H 



> 

> 



> 


> 


> 


o 

a 


a 

a 


a 


a 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

* 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

• 

• 

o 

o 

• 

o 

• 

o 

o • 

o 

• 

• 

o 

• 

o 

o 

• 

o 

o o 

fr. 

o 

• 

o 

o 

o 

o 

o 

o 

o o 

* 

• 

• 

o 

• 

• 

o 

• 

o 

• • 

o 

• 

• 

o 

• 

• 

o 

• 

0 

• • 

• 

• 

• 

* 

• 

• 

o 

• 

-* 

• • 

• 

o 

o 

o 

o 

* 

o 

• 

• 

o o 

o 


o 

2 

<*s 

_ 

11 

z£js 
o= a 
Q~ a 
ogg 

UJ ^ 1 — 1 
nJ 


w oo 
£ o 
O « 
o —> 
(S) ^ 

gs 


_-42 £cj 

1^=1 

.y<*r I 


C/3 - u - 


o ■_: iz> 


C/5 ■ '> 

M O 


- O c: 


^ 5i & 5? ^ 


• u 1e 

slsll 

“ b ?| i 

S 2L-SS g 
wzlz£ 


oo>£a§ 

' ‘ 6bi 


-,<csr ~ £5 

4. , 5 a<H 


P 8 5-S.2 5«rf 
Ci S^'S-S-Ss 

832 -. 3 TS: a 


S-gggll^ 

$ d. 2 3 i.^ c | 

aPbSn:b.2m 

H 


“■g 

g2 

•S a 

q D> 


p 


•Si 
$s 

t/5 •* 

i£§ 


W 

■< 

w 

u 

-< 

- 

J 

> 

X 

B. 

o 

cs 

s 

w 

j 


.£ 


iV 3J 

a D£ 
H F 

X 42 

o s 
2 = 
ll 

u 


gs“ 
is sj 

§'s « 

41 3 u 

S/2 


3 o 


s «Z. 1 *-’' 

."! " 

u«&- 


.dSf 

Q 5- 


fS § 
~X = 
«- 


~ ^ Q ~ 3 -—■ •—. 

3; CJ—■ 3 2 « •— 

s Sjfi-I S S= §• 


,oJ S 


o 

£ 


r ;-g * ' 

kaO 














490 


Telopca 


Vol. 2(5): 1984 


EXTRA 

AUST 

EXTRA 

NSW 

FWP 

C/5 

z 

WP 

C/5 

z 

WS 

C/5 

u 

z 

H 

c n 

u 

z 

U 

C/3 

u 

z 

JE- 


N 

Z 


a 
o o 

o o 

o o 

o o 
o o 

o * 

o o 
o * 

o • 

o • 

o • 

o • 

« • 

o • 


y p 


it 

2=5 


c 

4 C/3 

£ 

a 


o 

o 

o 

o 

o 

o 


ceS-Sr . 
o —> o 

— Sea a'l 
U-op?; 

_ C = " ? 

w££ = ?? 

< “ 5 c ' 
I S .2:5 
U So-5 S 

O aiS C.-X 
0 — 0 O' 

HS m-S £ 

h % 2 | s 

^uud,i£ 

u 


o 

o 


, (/] 
■p 

TD 
G J£ 

5.5 § 

42 5. 

xi^- I 

c .. oc s 
•x'O O S 
>—*, • rt ■*-“ 

- -i s 

i ° £.2 

Hi 2 o 

£lf I 

O = a £ — 
2=5-S.E 


N 

z 


H 

> 

a 


o 

o 

o 

o 

o 

o 

o 

o 

o 

• 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

* 


w 

< 

w 

u 

< 

5 

o 

z 

£ 

u 

w 


J=> 

■s* 

OC **■“ 

ts> O 

."3 0 <*> 

=3 s£^ 

:_^?5a3 • 
3 o S.--C 
' 0-2 $ O 

i !|1 

S5«3 

aPLtj r 
.2 2 - S 

wS2.(2w 


t£ v--. 

<IJ 

N<-§ 
Z. C/3 C/3 

£ 

a 

o 

o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• 

o 


^>^3__l 

•542-3 


u 

>, ~ 
X>-S 
?> 


u 

o 

5 

w 

44 

o 

o 

I 

i/i 

VO 


s = 

US 

e-8 8|j5^r 

62£|Sg| 

jlPUr 1 - 

’ >t -' Si-- 


« s ° 


aa 


J3 o 

> c 
15 
a. 3 
O = 
«.§ 

< 


O X — ^ 

« o ^ ^ 
-~®> § 
'S'2' 


S 

: a fcx: s 

• -2 ;5 3 

J-§.’H>sS 

~B_c c-o. 
S^.- w p 
?ctt. 0 > a «> 
C - r « C' 
& * 2f f & 




























Ramsay, New South Wales mosses 491 


NZ, 

S Amer. 
Subant 

t ft 
< 

NZ 


NZ 

NZ 

NZ, 

S Amei 



NZ, S 
Amer 

c/i 


t, 


< 

< £ 




2S 

H 

> 


a>> 


£ O' 

H 



£ 

O 

o 

o o o 

o 

ooo 

o 

o 

o 

o 

O 

o 

ooo 

o 

ooo 

o 

o 

o 

o 

o 

o 

ooo 

o 

ooo 

o 

o 

o 

o 

o 

o 

o o o 

o 

ooo 

o 

o 

o 

o 

o 

o 

ooo 

o 

ooo 

o 

o 

o 

0 

o 

o 

ooo 

o 

ooo 

o 

o 

o 

o 

o 

o 

ooo 

o 

ooo 

o 

o 

o 

o 

o 

o 

0*0 

o 

• o • 

• 

¥ 

o 

• 

o 

o 

o • • 

o 

¥ • • 

o 

o 

¥ 

o 

o 

o 

ooo 

o 

ooo 

o 

o 

o 

• 

o 

o 

ooo 

o 

to* 

• 

o 

o 

o 

¥ 

o 

oo» 

o 

o • • 

• 

o 

0 

o 

o 

• 

• o * 

o 

o o • 

o 

o 

o 

o 

o 

o 

ooo 

• 

ooo 

o 

o 

o 

o 



SAULOMA (Hook. f. & Wils.) Mitt. 
S. tenella (Hook. f. & Wils.) Mitt. 












EXTRA EXTRA 

NSW AUST 


492 


Telopea 


Vol. 2(5): 1984 


a. 

C/5 

£ 

Uo 

z 

C- 

C/5 

? 

z 


C/5 

ws 

o 


z 


C/5 

H 

o 


z 


C/5 

U 

o 


z 


-J32- 


w 

◄ 

w 

u 

<5 

o 

> 

OS 

w 


o 

£ 

5 

X 

oo 


U 


U 

C/J 

< 

C/5 

< 

O l- 

O | 

i— 

<D 

. E 




< 

oo 


N 

N 

N< 



N 


N 


Z 

z 

Zc/> 

Z C/2 


z 


z 




< 



QVTS- 

WA 




QVT 

a 

C/2 

£ 

a 

VT 


< 

O'O' 

vsw 


0 

o 

o 

O 

o 

O 

o o 

o 

o 

O 

o 

o 

O 

o 

* 

o o 

o 

o 

o 

o 

o 

O 

o 

* 

o o 

o 

o 

o 

o 

o 

O 

o 

o 

o o 

o 

o 

o 

o 

o 

O 

o 

• 

o • 

o 

o 

o 

o 

o 

O 

o 

• 

o • 

o 

o 

o 

o 

o 

O 

o 

o 

o • 

o 

o 

• 

• 

• 

O 

o 

• 

* o 

o 

o 

• 

• 

• 

• 

o 

• 

o o 

o 

¥ 

• 

• 

• 

• 

o 

o 

o o 

o 

o 

• 

• 

• 

• 

o 

• 

o • 

• 

o 

o 

• 

• 

• 

o 

* 

• • 

o 

o 

• 

• 

• 

• 

♦ 

• 

* • 

o 

o 

• 

• 

• 

o 

o 

o 

o o 

o 

o 


& 


> *4/ r 

35,-g 
.u" 5 

Ou OS « 

ois-3 

X 3 5 5 

Sill 

lo&J 

U 


1 s 

CD r . 
o?U 
5c 3 2 

■0 5-2 
£u§ 

ill 

2 ‘p 

CO ^ ^ 

s!5 2 

o-S 2 


3rf|.S4i 

*i|tl 

w 

.*■ o is -^3 h 
§^758. 'i 

= l!t*. £ 

Sgo C-03 O 
^-j.S ^ ^ a cd 

5|-t|S < 

” l^s 2 


a* o J 


T3 

■c 

CQ 

Z 

o . 

Q-S 

P 2 

li 

|! 

< 


._ . E 
-a •* <® 

ii|¥ 

OilS 

a 

zil 

Sis: 

— 

u. 


<u 

•O 

c 

o • 

<23 

£g|_. 
sol 
3^2 
§ jcU 

a a a, 

^ *»•» « 


cro C 

5 2 8 

7 ^ vs 
' U-* U-’ 


53 P* 

<u 

3 

= 'd S 
■350 ... 

3 SJ ,C0 

•5-F— 

zf s lt 

OfSo ~-$i 

Q - ¥« s 

O g-2-2 3 

«!•§ 3m 
ZC± ^ 

c/5 


•oo 

’«3 


_f 27 G 


3 
CD 

s ? a 


C/2 

3 
X 
flu 

°S-S 

P-S"g 

g£7„ 

s 2 §-8 

O2o« 

- CO C C/2 

wXiiiS 

X 


S 

CQ 


z 


w 

c3 


c 

<u 

e 

’u 

Si 


c 

o 

c 

£ 

o 

3 



































PSEUDOLESKEA B.S.G. 

P.imbricata (Hook. f.&Wils.) Broth. O ★ • • • • • • • • o O O O QVTSA NZ 

[P. calochlora Broth. & Watts 
Pseudoleskeopsisimbricata (Hook. f. & Wils.) 

Ther.] 


Ramsay, New South Wales mosses 


493 


t/J 



c /5 

< 

o 

o 

E 

<u 


N 

Ni 

(A 

X 

N to 

Z 

z< 

< 

cn 

z < 

VTSA 


cy 

QVTS- 

WA 

i 

<ooooo< 

O 

o 

o 

o 

oooooooo 

O 

o 

o 

o 

oooooooo 

O 

o 

o 

o 

oooooooo 

O 

o 

o 

o 

oooooooo 

O 

o 

o 

• 

oooooooo 

o 

o 

* 

o 

♦ooooooo 

o 

o 

o 

• 

oooooooo 

• 

o 

o 

• 

•• 0000*0 

o 

o 

* 

• 

00000*00 

o 

o 

o 

• 

*• 0*0000 

o 

o 

o 

• 

•• 000*00 

o 

• 

o 

• 

0 * 0 * 0*00 

o 

• 


• 

o**««»oo 

o 

o 

• 

• 

00000 * 0 * 


w 

< 

u 

u 

< 

5 

5 

x 

H 

p 3 


>, 

4 


§ s 

XCQ 

C r 

o-| 

oi 

*5 <r 

■< 


s- 

>,£»•£ 

S 2 S 

Qoffi 

slg 

J 

Z s ~"CO 

zj - 

W tr 


X _ 

3 a. 
ft. _• 
<X 

X 


„ '£ £ 
a 5 




>. 

N 

O 

Q 

£4 

O 

£ 

>» 

N 

. o 
OQ 

£/5 X 


JSIni 


U.S 

04.2 




j £ 0 _ 

s§u 3 

"II 

s: 


oh 
r ~» 

i — 


K 3:5 i 

' 1 ? i 


2 2 § g-r§ 


’I't-S-jK 

«£ j= 

£ c «-j i YT CJ *o 

SsS.k 35,‘S 

; ^ i 2 r s: <u rr 

; 55 5» 3 t « 

h,j-i b.Eh-£& 


£ 

| 5 Ik 

r o c cq 

b=Ie 


E £ 


5 F= -= 

. 3 =: 8 S-gS 

i E“S «« 
= E^SS 
.§:§ 111 
3.5 Rgl 

Y a c cj >> 

C E 

C 5 t rTU 


H S-HHHHHH 













494 


Telopea 


Vol. 2(5): 1984 


W 

< 

Cd 

U 

o 

w 

H 

C/3 

» 

•«< 


EXTRA 

AUST 

NZ, 

Subant I 



NZ, 

N Hemis. 
S Amer, 

Cosmop 

NZ, S Afr 


Cosmop 
excl Oc, 
Eur, As, 
Afr, 

N Amer 

Cosmop 

EXTRA 

NSW 

VTSA 



VTA 

£ 

VTSA 

O 

VTSA 


VTSA 

0- 

C/3 

O 

O O 

O 

O 

O 

O 

O 

O 

O 

O O 

> 

u* 

z 

O 

O O 

O 

O 

O 

O 

O 

O 

O 

O O 

CL 

C/3 

O 

OO 

O 

O 

O 

O 

O 

O 

O 

O O 

if 

z 

O 

OO 

O 

O 

O 

O 

O 

O 

O 

O O 


C/3 

O 

O 0 

O 

O 

O 

O 

O 

O 

O 

O O 

ws 

0 

O 

OO 

O 

O 

O 

O 

O 

O 

O 

O O 


z 

O 

OO 

O 

O 

O 

O 

O 

O 

O 

O O 


C/3 

• 

O O 

* 

• 

* 

• 

• 

• 

* 

• O 

H 

0 

O 

O 0 

O 

O 

O 

O 

O 

O 

O 

O* 


z 

★ 

• O 

O 

O 

O 

♦ 

O 

O 

O 

O O 


C/3 

O 

0 O 

O 

O 

O 

O 

O 

O 

O 

O O 

O 

u 

O 

O O 

O 

O 

+ 

O 

O 

O 

O 

O O 


z 

+ 

OO 

O 

O 

O 

O 

O 

O 

O 

O O 

JE- 

O 

0 O 

O 

O 

O 

O 

O 

O 

O 

O O 


£ 


o 

o 

.1 


ii£u 

- o 2 

— u. n 

pen r 


=^1 

•o— 

E 3.0 

ed*> C 

So a 


1" 
.2 ~ 

. o2^ 
UwJS^ 

£ e a-s 

®-§s£ 

5 .= = ® 

5 g-g & 

5 &8a 

w££g 

1111 
j = >5 
n “£ c 
S-* —^ 
< 



x: 



. --- 

. *3 



•xi 

•o 

. • c 

* q2 

• r*‘ 

x: •— 0 ^ 

xi 
* 0 

x: • 

' J 

: : 5 

OJ 0 oX «-L 5 

r-X t/3 °0 —'-C, 

’c£_ 

0 

DC . 


■o T 3 
C C 

22 

Sy 

5 « 

z| 

O 0/ 

o.s 

a e 

w g 

3 i 

u 


<U (U *t* 
^ t/5 _ 

531 

3ff 

111 

03 2 

3|S 

«ils 

-J “ b 
u 


j£-* 3-? 


• 02 


•tiU 

id 

S 2 C /5 

- B 

*t 3 

§ | 

£>■ 
CL O 

t-2 a. 

u 


, : 4 r. _ - i — ST 

£J 2 ° 5 $6 o c s 

«>£-§•= S(S s ^ 

^ s: C ?CQ >:-2 
C/ 3°3 g: = d-^ & 

53'- ; 5 S. 2 -« 3 fr-c 

O o eT:.^ fcffl 5 a 

*5 5 S-jj^s S S 

wl-s.§e^l-s & 

z 3 sH« = J !'§, 

P-3 S-SSf-g = S3 
H o rx ^ «» Q 5 : 

^Cj—£B^o«Cj—-T 

o 


<U C 

p • 5 
^ E * ^ 

^5d 

c/i-MS'/i 

fi'O*'' 

y O^lfl 

JX 33 
Un^l 

OS^S 
5 §s = 

2 , 8-fes 

«q£d 

r\ 



































D. uncinatus (Hedw.) Wamst., also known as 

Sanionia uncinatus (Hedw.) Loeske ..OOOOOO^OOOOOOO VTA Cosmop 

D. tundrae (Am.) Loeske . O O O O O O ★ O O O O O O O Eur.As, 

Amer 


Ramsay, New South Wales mosses 


495 



<3 

<fc 

d. 

C/5 

a a 

H- 



C/5 

< 


z-1 

£ 

o 

< b 

on | 

o 

g 

£ 

o o 

B B 

c 

CO 




n i 

X 

N< 

c/5 

o 

=< 

C/5 C/5 

o o 

N-g 


N 

£ 


zx 

z 

ZwO 

Zi/)UU 

Z C/5 


z 

LU 


VSA 

£ 

£ 



< _ 


QVT 

h 



> 

> 

< 


>i> 

> 




O 

oo 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

O 

o o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

O 

o o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

• 

o o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o o 

■k 

■k 

o 

o 

o 

* 

o o 

o 

o 

o 

o o 

o 

■k 

o 

o 

o 

o 

o o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

• 

* o 

• 

• 

-k 

• • 

-k 

o 

-k 

o 

o 

o 

o o 

o 

o 

o 

• o 

o 

o 

-k 


o 

• 

o o 

-k 

o 

o 

• o 

• 

o 

o 

■k 

o 

o 

o o 

o 

o 

o 

-k -k 

•k 

o 

o 

-k 

o 

-k 

o -k 

o 

• 

o 

• o 

o 

-k 

-k 

o 

o 

• 

o o 

o 

• 

o 

o o 

• 

• 

• 

-k 

o 

o 

o o 

o 

o 

o 

o o 

o 

o 

• 

o 

o 


G 

S 


~ o 


: iri: 

Bin 

81 * s 


3 


I 


u 

< 

w 

u 

< 

u 

w 

X 

h 

** 

X 

V 

ZS 

CQ 


00 

<u 

CO 


2 = 
CD'S 


co <*6 

, S.* 


a 

c/i 

ffl-S £>.*' 

s' 1 

•B.! 
x 


oi8 

! =>x 

I* e 

I ^ c 


• g 

• O 

• 2 
CQ 


G c 3 
, T ° e 

- - 0/ C T3 

.y g f g 

£ o o S 
c c n. 

oa oa “£.co 


CD 


O -o 

odSEL 

"S 8,a 

x sP 

^ 2 C /5 

| "5.80 

14 g 

Q. =-•£ g “ 

cd 2,oa oa oa 


o 

S 

S .o 

■sg 
xc 
= s 


5 K 
■e .0 

n o 


* 5 


ca 


00 . 
033 
C3 O 

“> o 

2E 
£ 
d^s 

® o'§ 
£ X § 

ill 

U c £. 

ID 5-. 

= M' 

w 


«2 £ 
S 8 

X C/5 

5 ^ 

C 

P_e P 


D. oa S 
CiadS 
-g£ E 

2=3 2 

fell 

."T-* w 

5§3 

£u 


.2 i 

Q — i 

3—K ^ *" 

-S j= -2 j 

ElJ; 

a«2« 

S &1-- 

|l“- 

’o T" >5 ‘ 

ai-=: 

^2*' 

Bi-iJ 


S £■ 
£8 
2,d;' 


Jr: co 
CQ •« 

'r' c 
5 co 


■ <1. W 3 

3 >1 c , 
^ Sl3.: 
QQ ^ u ^ 

= E-S Si 

i 3 ^ 

- > Vl 

= •§“§'§ 

? 21 bE 

t uS2£u 


,Uj 










496 


Telopea 


Vol. 2(5): 1984 


w 

W 

O 

< 

— 

o 

w 

a 

F 

x 

u 

2S 

os 

t' 


EXTRA 

AUST 



NZ 

NZ, As, 

S Amer 


o 

o 

Cosmop 


EXTRA 

NSW 



VA 

VTA 

QV 

QVTS- 

WA 


o 

VT 

a 

CL 

C/3 

o 

o 

oooo 

o 

o 

o o 

o o 

o 

£ 

U. 

z 

o 

o 

o o o o 

o 

o 

o o 

o o 

o 

C- 

C/3 

o 

o 

oooo 

o 

o 

o o 

o o 

o 

?► 

z 

o 

o 

oooo 

o 

o 

o o 

o o 

o 


C/3 

o 

o 

oooo 

* 

o 

o o 

oo 

o 

ws 

u 

o 

o 

00*0 

• 

o 

o o 

o o 

o 


z 

o 

o 

00*0 

o 

o 

o o 

o o 

o 


C/3 

o 

o 

0*0 0 

• 

o 

o o 

* o 

o 

H 

u 

o 

o 

* • o * 

• 

o 

o o 

• o 

o 


z 

o 

o 

0 0*0 

* 

o 

oo 

* o 

o 


C/3 

o 

o 

oooo 

• 

o 

• o 

* o 

o 

<J 

u 

o 

o 

00*0 

• 

o 

• o 

o o 

o 


z 

o 

o 

ooto 

• 

o 

• o 

o • 

• 

JX- 

* 

• 

oooo 

• 

• 

o • 

o o 

o 


os 

S.C 

X 5 

X® 
U £ 

Z g 

£ « 
X % 
02 | 
OS J 5 

So 

o 


03 


a 
E 
□ 

^~T on 

°s 

=y 

i-s 
j s 

uas 
O £ 

k2 
H .2 

O g. 
U E 
Z S 

X“ 

22 


!P 

C3 

di? 

^ I 

® 5 

x s® 

o 2 - 

to = - 


| 

2^ i?£ 

4IS 2 2? g 

> ^£j£ c = 

> 2 0[= fc 3 

2 i(Sjx§ 

S So 0 *** 

3 s 5® c 2 

« C -g v - 3 ■= 

S2.S?^3 u 

°“ s l^x-a * 

■'l§s £ 2i 

£ ?,2 5 3.2 


o! E E ill 1 =?! 

- |1la“l 

2 2 e o «2 c 

*- cL a> tj i> 


X- 

U “ x - 

Z & « g 


« 3 


*- 5T45 aS 

£ 02 02 02 02 2.02 23 02 
02 


W 

u 

£ 

z 

o 

Q 

O 

H 

Z 

w 


—' "S $ 


£ 


2* 3 

■ ir c 

U c « 

~ «*C 

Z £• o 

o^-g 
QS = 
O 2 S. 
g w w 
w 


O 

r 1 

“ a® 

W t/igx: 

* :ll 

U — c 

5 s]l 
§ S|E 

J o-S c 

3^ 

15 ft. 


w 

< 

w 

u 


































PUNGENTELLA C. Muell. 

P. subfalcatulum (Broth. & Watts) C. Muell. 
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UNSUBSTANTIATED RECORDS OF RECOGNISED SPECIES 

Unsubstantiated records of recognised species amongst Australian collections are 
included to enable checking to be carried out and possible locations of specimens 
in overseas Herbaria where early collections e.g. those of C. Muller may be 
deposited. 

Fissidentaceae 

Fissidens amplirctis (C. Mitell.) Broth. 

F. delicatulus.-fr«£.s/r. in Halts & White!. 

F. perangustatus Broth. 

Dicranaceae 

Dicranella stackhousiana (C. Muell.) Broth. 

[Aongstrocmia stackhousiana C. Muell.] 

Dicnemoloma fraseri (Milt.) Ren. 

D. imbricatum Broth. & Geh. 

D. strictipilum (C. Muell.) Par. 

Encalyptaceae 

Encalypta novae-valcsiae llampc 
Pottiaceae 

Tort u la crawfordii (Par.) Halts in Watts & White!. 

[71 asperifolia Broth.] 

T. parramattana Mitt. 

[Barlntlaparramattana (Mitt.) Kind.] 

Funariaceae 

Physcomitrium flaccidum Mitt. 


Bryaceae 

Bryum baeucrlcnii C. Muell. 

B. brachycladulum C. Muell. 

B. ischyrrhodon C. Muell. 

Barlramiaeeae 

Brcutclia baeucrlcnii (C. Muell.) Watts & White! 

B. leptodontoides (C. Muell.) Watts & WhiteI. 

B. lonchopelma (('. Muell.) Walts A M Intel. 

Ptychomniaceae 

Glyphothecium perrolii C. Muell. 

Neckeraceae 

Thaninobryum (Thamnium) novae-valesiae Kinab. 
Amblystegiaceae 

Amblystegium novae-valesiae Broth. dJ Watts 
Brachytheciaceae 

Eurhynchium asperipes (Mitt.) Di.x. 

Polytrichaceae 

Polylrichum rccurvipilum C. Muell. 


NOMINA NUDA 

The purpose of listing nomina nuda is to encourage examination of the material to determine which 
names should be absorbed into the synonymy and which require validation as new species. The list 
includes only those names in literature (not names inscheda) which appear in Index Muscorum. 

The number of collections (> 3 or <3) to which the name has been applied and the localities represented 
by these specimens are included to indicate whether the name has been widely used or not. 


O absent •> 3 collections ★*! 3 collections 
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M. rupicola C. Mttcll. in Watts & White!. 

48. CRYPHAEACEAE 

Cryphaea viridissima C. Muell. . 

61. LEMBOPHYLLACAE 

Camptochaete deflexula C. Muell. in Burg. 
















65. HOOKERIACEAE 

Distichophyllum subflexuosum Broth, in 

Burg. . 

D. wattsianum Broth. . 
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ABSTRACT 


Ramsav , Helen P. (School of Botany, University of New South Wales, Kensington, Australia 
2053) 1054. Phytogeography of the Mosses of New South Wales. Teiopea 2(5): 535-547. — The 
data on distribution of mosses in New South Wales contained in a Census of New South Wales 
mosses (Ramsay 1984) arc analysed in relation to intra- and extra-Australian distribution. 
Sixty-seven per cent of all moss families are represented in the State covering 801.600 sq. km 
with a wide variety of climate and topography. Some 527 species in 171 genera are present. 
Only 9 families that occur elsewhere in Australia are not represented. Seventy-seven per cent 
of the species arc confined to the Southern Hemisphere: of these 55.5% are Australian 
•endemics' of which 15.8% occur only in New South Wales. Less than half the species (43%) 
occur also in New Zealand. A list of possible endemics, many of which are represented by a 
few collections only, and their distribution within the State, shows a concentration in the 
North and Central Coast. The preliminary nature of the survey is emphasised. It is likely that 
many of the species that are supposed endemics will be found to be more widespread and will 
be absorbed into synonymy when taxonomic revisions are made and more extensive field 
studies undertaken. 


INTRODUCTION 

The variety of forms in the interesting moss flora of New South Wales results 
from the diversity of habitat, climate and altitude in an area of 801,600 sq. km 
(Cameron 1980). New S 9 uth Wales lies between 151 °E and 141 °E longitude and 
from 37°S to 29°S latitude. Temperate to subtropical regions with climatic 
variations dependent on temperature, rainfall and topography are present. The 
mean annual temperature ranges are greatest in the Southern Tablelands with the 
highest altitudes, and the Far West. Annual precipitation is highest along the North 
Coast (> 1500 mm) and Southern Tablelands, decreasing from the coast westwards 
to the arid western plains (<260 mm) (Fig. 3). 

Anderson (1961, 1968) divided the State into four major ecogeographic 
divisions based on climate and topography: 1. Coastal; 2. Tablelands; 3. Western 
Slopes; 4. Western Plains. The characteristics of these regions, summarised from 
Anderson, are outlined briefly here so that correlations can be made between the 
distribution of mosses (Ramsay 1984a) and climatic factors. Jacobs & Pickard 
(1981) used these divisions, with further modification, dividing the Western Plains 
into two regions — Western Plains and Far Western Plains. (For a map of New 
South Wales outlining these divisions see Figures 1 and 2.) 


ECOGEOGRAPHIC REGIONS 

1. Coastal 

The coastal region, with a coastline of 1,900 km, lies east of the Great Dividing 
Range. Average rainfall is greater than 635 mm per annum. Three subdivisions are 
recognised — South, Central and North. 

The South Coast (SC) contains mainly Eucalyptus forests with some temperate 
rainforests in the gullies. The topography is undulating with rich soils. 


* Also Honorary Research Associate, National Herbarium of New South Wales, Sydney. 
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Conditions such as soil, topography, altitude and rainfall are much more 
variable in the Central Coast (CC), which encompasses the Sydney Plains and the 
lower Blue Mountains, rising to an altitude of 900 m. Rainfall varies from below 
the average mean (1,168 mm) to well above in the protected gullies of the lower 
Blue Mountains. 
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The North Coast (NC) becomes subtropical with higher rainfall (1,000 - 
1,700 mm). Soil and forest types are much more varied in the north, including the 
eastern slopes of the Great Divide that rises to some 750 - 900 m. The vascular 
plants of the area include species with mainly southern temperate distribution as 
well as northern subtropical elements. The region on the Queensland - New South 
Wales border, including both North Coast and Northern Tablelands, in which these 
elements occur together, is referred to as the Macleay - McPherson overlap by 
Burbidge (1960). 
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l. lauieiiuiua T . n . . 

The Tablelands can also be sub-divided into the Northern (NT ), Lentia (V ) 
and Southern Tablelands (ST). The tablelands rise from a base altitude ot 65U m 
in the south or 800 m in the north. 

The Northern Tablelands is more uniform, consisting l a rg e ly of plateaux up to 
1,600 m high with granitic or basaltic soils and a rainfall from 800 to 90U mm per 
annum. 

The Central Tablelands includes three different climatic areas: (a) The Bowral 
- Moss Vale area, altitude 650 - 850 m, has cold winters with heavy frosts, although 
snow occurs infrequently. Soils are derived from sandstone with some shale and 
basalt, while rainfall lies between 900 and 1,000 mm per annum and vegetation 
includes coastal tree species in the more sheltered valleys; (b) In the Blue 
Mountains, with altitudes up to 1,300 m, soils arc mainly from sandstone with a 
few basalt outcrops. The region consists of heavily dissected plateaux with 
vegetation varying considerably from heath on exposed uplands to temperate 
rainforests in gullies. Rainfall is more variable — between 900 and 1,400 mm per 
annum. Affinities of tree species are with the eastern forms; (c) Slightly west of the 
Blue Mountains is an extension of the Tablelands (Orange-Bathurst district) with 
lower rainfall, 600-900 mm per annum, and granitic and basaltic soils. It is 
characterised by having western tree species. 

The Southern Tablelands vary greatly in altitude and climate since Australia s 
highest mountain ranges occur here. The Australian Capital Territory (A.C.T.), 
containing Australia’s capital city, Canberra, falls within the Southern Tablelands. 
A more detailed analysis of the A.C.T. is given in Ramsay & Streimann (1984). The 
Southern Tablelands may be subdivided into three areas — the eastern mountains, 
western mountains, and the central plateau connecting them. The western 
mountains include the Snowy Mountains with the tree-line at 1,920 m and its 
highest peaks exceeding 2,300 m. Rainfall ranges from 990 to 1,500 mm per annum 
with some months of snow during winter. The eastern mountains are thickly 
forested, while the central plateau in the Monaro-Goulburn area has cold winters 
and hot summers with low rainfall — 480 to 736 mm per annum. The low rainfall 
and heavy basaltic soils result in poor tree development in this section of the 
Southern Tablelands. 

3. Western Slopes 

The Western Slopes range in altitude down to 160 m in the south (SWS) and 
270 m in the north (NWS). The northern, central (CWS) and southern areas of the 
slopes vary climatically with wide ranges in daily temperature and distribution of 
rainfall. In the north, rainfall is higher, up to 790 mm per annum, but mainly in 
summer. Rainfall up to 710 mm per annum is evenly distributed throughout the 
year in the central area, but occurs mainly in winter in the south with only 533 mm 
per annum where greater altitudinal variation occurs. 

4. Western Plains 

The Western Plains (NWP, SWP) have low average rainfall, 300 - 500 mm per 
annum, altitude below 160 m and extremes of temperature both daily and 
seasonally. In the Far Western Plains (FWP), precipitation is low in both the north 
(NFWP) and south (SFWP) with less than 260 mm per annum. 


DISTRIBUTION OF MOSSES IN NEW SOUTH WALES 

The distribution of mosses into the same subdivisions as Jacobs & Pickard 
(1981), to enable correlation with data for the Census of New South Wales Plants, 
is presented by Ramsay (1984a). Using the distribution data provided by this moss 
census, an analysis of families, genera and species occurring in these regions of New 
South Wales is presented in Table 1 and Figure 2. 


Ramsay. Phytogeography of mosses of N.S.W. 



Knowledge of the distribution of mosses in Australia is not as advanced as that 
in the Northern Hemisphere such as North America (Steere 1965, 1976, 1979; 
Ireland etal. 1980; Schofield 1965, 1980) and Britain (Smith 1976); or South Africa 
(Sim 1926; Magill & Schelpe 1979) and New Zealand (Sainsbury 1955; Martin 
1951) in the Southern Hemisphere. Indeed there are few published analyses of moss 
distributions in Australia, but Herzog (1926) mentions some Australian species, 
Scott & Stone (1976) include distributional data (by state) for many Australian 
species as well as lists of species with ecological preferences, while Catcheside (1980) 
divides South Australia into 21 areas noting the area(s) in which each of the 187 
species described is located and also provides a more detailed analysis of 
geographical relationships of the species (Catcheside 1982). Some information is 
also available for individual families, e.g. Polytrichaceae (Smith 1972); 
HvpnodendraceaefTouw 1971); Hookeriaceae (Welch 1970); Bryaceae (Ochi 1970, 
1972, 1973); Hypnaceae (Ando 1980); or genera such as Bryum (Mohamed 1979); 
Hypnum (Ando 1972); Mittythyridium (Nowak 1980); Atrichum (Nyholm 1971); 
Macrocoma (Vitt 1973); Daws'onia (van Zanten 1973), to mention a few, where 
worldwide revisions have been undertaken. In most cases, even when herbarium 
collections from Australia have been studied, the distribution has not been 
determined from recent field collections and the data will, therefore, be incomplete. 
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Species in New Zealand with bipolar disjunct distributions are discussed by 
Schofield & Crum (1972), and Schofield (1974, 1980), who include some Australian 
species in their treatments. Sixty-seven species (excluding those Schofield considers 
as introduced) are named as bipolar disjunctives (Schofield 1974). At least four or 
these — Drepanocladus uncinatus, Neckera pennata, Aulacomnium palustre and 
Plagiothecium denticulatum — occur in New South Wales. Van Zanten (1973, 
1976, 1978), van Zanten & Poes (1982) have studied the pattern of distribution of 
some Southern Hemisphere species in relation to long- range dispersal to explain 
disjunctions. 


RELATIONSHIPS AND DISTRIBUTION PATTERNS 

As in other regions of the industrialised world, the influence of man has 
resulted in irretrievable loss of many natural habitats, including areas rich in 
mosses, in New South Wales particularly with the destruction of much of the coastal 
rainforests. Remnants of these forests that persist are often too exposed for the 
epiphytic flora, which once thrived, to survive. The introduction of agriculture too, 
particularly with the addition of fertilizers and cultivation, may have altered the 
soil structure in previously forested areas so that mosses that may have existed 
naturally could have been eliminated or replaced by 'weeds’ or widespread invaders 
of disturbed soils. As so little attention has been given to bryophytes by collectors 
and herbaria in Australia during our history, much detailed information, as regards 
the effects of European settlement, has already been lost. The early collectors (i.e. 
late 1800s, early 1900s) made a vital contribution as their specimens often represent 
the only examples from areas now denuded, e.g. specimens of Watts (see Ramsay 
1980). There are also large gaps in our knowledge of mosses, indeed lower plants 
generally, as they have been included only rarely in publications such as ecological 
surveys or descriptions of vegetation types in Australia. Important exceptions in 
New South Wales are studies on the vegetation in the Snowv Mountains (Costin 
1954, McVean 1969). 

In spite of the many unsolved taxonomic problems in the moss flora of New 
South Wales and the very limited collecting in some areas, the information 
available gives some true indication of phytogeographical relationships of the 
species within the State. 


The 56 families present contain 527 species in 171 genera. Sixty-seven percent 
of al moss families occur in New South Wales and these include all but 9 of the 
families that are found in Australia. Families not present in New South Wales are 
mainly tropical — Ephemeropsidaceae, Lepyrodontaceae, Myuriaceae, 
1 llotrichaceae, Trachypodaceae and Viridivelleraceae. The Pleurophascaceae and 
Leucomiaceae are southern temperate families. The family Archidiaccae was 
thought not to be represented in N.S.W., but one species has now been located (I.G. 
Stone, pers. comm.). Much work still remains to be done. In addition to the 527 
species for which specimens have been located, literature records for 22 species for 
which no specimens have yet been located, and 81 invalid names reported as 
n ™V n Muscorum and Supplements (Wijk et al. 1959-1969; Crosby 
1977, 1979; Crosby & Bauer 1981) have vet to be clarified 


Only 23% of species have a distribution extending into the Northern 
!h^ 1 S wf re ’ < h < e il ma,nin8 7 J % ^ in8 found on ’y in the Southern Hemisphere. Of 
ScSTo New Somh wSes^ “ A “ S,ri " ia Wi ‘ h l5 ' 8% ° f ,hese “W”™* 1 * 


Sixty per cent of species have affinities with the temperate southern states — 
ic ona, Tasmania, South Australia — while 40% are related to tropical 
Queensland species. Less than half the species, 43% only, are found also in New 
Zea'and where the moss flora is more closely allied to Victorian and Tasmanian 
taxa. While species endemism’ is high in the area, no genera or families occur in 
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TABLE 1. FREQUENCY OF DISTRIBUTION OF MOSSES IN NEW SOUTH WALES 
(abbreviations for localities explained on p.459). 


SPECIES 

%/locality 

GENERA 

%/locality 

FAMILIES 

%/locality 

58.0 CC 

67.0 ST 

91.0 NC 

48.0 NC, ST 

63.4 NC 

87.5 CC, ST 

38.3 CT 

61.6CC 

85.7 CT 

29.0 SC 

55.2 CT 

84.0 SC, NT 

27.0 NT 

50.6 NT 

60.7 CWS 

18.0CWS 

48.8 SC 

44.6 NWS, SWS 

13.0SWS 

32.0 CWS 

23.2 NWP 

12.0 NWS 

25.0 SWS 

21.4 NFWP 

7.2NFWP 

24.4 NWS 

14.3 SWP 

4.5SFWP. NWP 

14.0 NFWP 

9.0SFWP 

2.8 SWP 

11.6 NWP 

7.0 SWP 

6.4SFWP 

Total number of species 

Total number of genera 

Total number of families 

527* 

171 

56 


* This total does not include 22 unsubstantiated records for described species nor 93 names in literature 
(nomina nuda) that include 23 for which no specimen has been located in Australian herbaria. 


the New South Wales moss flora which do not have an extra-Australian 
distribution. 

The summary of distribution of mosses within New South Wales (Fig. 2 and 
Table 1) shows the highest family, generic and species numbers in three 
subdivisions — Central Coast (C-C), North Coast (NC) and Southern Tablelands 
(ST). Although quite dissimilar, these regions offer the greatest diversity of climate, 
soils and topography. All have variations in altitude, this being most significant in 
the Southern Tablelands. Lowest species, generic and family numbers occur, as 
expected, in low rainfall divisions (WP and FWP) with less than ^60 mm per 
annum and little altitudinal or habitat variation. The paucity ot mosses in these 
areas may be due, in part, to under-collection as many are ephemeral. This has been 
demonstrated by recent collections from I.G. Stone (pers. comm ) who has 
increased the number of species in the Far North Western Plains trom 8 to 38, and 
genera from 8 to 24. Professor D.G. Catcheside (1980, pers. comm.) has also 
provided information on new species collections from the arid areas in New South 
Wales. Other subdivisions with high diversity of forms (CT, SC, NT) all contain 
either dissected plateaux or valleys in the foothills of ranges that provide a broad 
range of suitable habitats for bryophytes. 

NORTHERN HEMISPHERE DISJUNCTS 

In a discussion of mosses with bipolar distribution in North America, 
Schofield (1980) mentions the possibility that many were introduced 
unintentionally by man and thus occur widely in anthropogenic habitats. Of those 
listed as possibly introduced in North America (p. 155), the following occur in New 
South Wales: Barbula unguiculata, Brachythecium albicans, Calliergonella 
(Acrocladium) cuspidata, Hvpnum cupressiforme, Pottia tnmeata, Aulacomnium 
palustre, Drepanocladus jluitans, Polytrichum commune, Andreaea rupestris, 
Grimmia laevigata, G. pulvinata, Hedw'igia ciliata, Pohlia cruda, Leptodon smithii, 
Neckera pennata, Ceratodon purpureus, Distichium capillaceum, Leptobryum 
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pyriforme, Pohlia wahlenbergii. In addition, those species present in N.S.W. but not 
listed above that are common inhabitants of concrete walls in cities (Schofield 
1980: 166) are Bryum argenteum, B. capillare, B. dichotomum, Tortula muralis, T. 
pagorum and T. papillosa. The latter two species of Tortula, however, are more 
commonly epiphytic on trees here, both on natives (Eucalyptus spp.) and exotics 
(, Quercus , Populus, etc.). Since Tortula papillosa reproduces sexually only in 
Australasia, it is unlikely that it has been introduced here recently by man and 
indeed, little is known in Australia about which species have been introduced. 

Other New South Wales species that have Northern Hemisphere affinities 
are several Sphagnum species, Weissia controversa, Funaria hygrometrica, 
Fissidens asplenioides, F. crassipes, Bryum muehlenbeckii, B. pachytheca, 
B. torquescens. Orthotrichum rupestre, Brachythecium rutabulum, B. rivulare, 
B. salebrosum, Plagiothecium denticulatum, Polytrichastrum ( Polytrichum ) 
alpinum and Polytrichum juniperinum. 

Some species that are not so widespread as to be considered cosmopolitan 
occur in some regions of the Northern Hemisphere extending also to North and 
Central America or Asia, mainly SE Asia, e.g. Acaulon triquetrum (Eur, N Afr, N 
Amer). A. abides (Eur, As, N Amer, Afr), Encalypta vulgaris (N Amer, As, Afr, NZ), 
Thamnobryum pandum (SE Asia), Glyphothecium sciuroides (SE Asia), Hampeella 
pallens (SE Asia), Meesia triquetra (N Hemis). But many species occurring in 
Australia and SE Asia often extend in range into Oceania or South America as well. 


SOUTHERN HEMISPHERE DISTRIBUTIONS 


The wider distributions of species found in N.S.W. fall into several categories: 

(a) Subantarctic elements (Australia/New Zealand/South America) 

(b) Malesian elements (N. Australia/Papua New Guinea/Indonesia/SE Asia) 

(c) Oceania-Pacific elements (New Caledonia/Norfolk Island/Hawaii/New 
Hebrides/New Zealand and other Pacific Islands) 

(d) African elements. 


The relationships of New South Wales mosses to other southern continents 
tend to be either to Africa or South America and only infrequently to both, while 
only a small number of New South Wales species occur in the three continents. 
Those which do have a circum-austral range come from widely different families, 
e.g. Pottiaceae (Barbula australasiae, B. crinita), Sphagnaceae (Sphagnum oust rate), 
Ditnchaceae (Pleuridium nervosum), Dicranaceae (Dicranoloma billardieri ), 
Bryaceae (Orthodontium lineare), Aulacomniaceae (Leptotheca gaudichaudii), 
Bartramiaceae (Breutelia pendula, Conostomum pentastichum), Phyllogoniaceae 
(Catagonium polilum), Hookeriaceae (Achrophyllum dentatum), Brachvtheciaceae 
(Brachythecium paradoxum) and Sematophyllaceae (Sematophyllum contiguum). 

(a) Subantarctic elements 


Species that extend across to South America but are not distributed through the 

Pacific Islands, except sometimes New Zealand, occupy many varied habitats _ 

from ground mosses, e.g. Fissidens rigidulus, Polytrichadelphus magellanicus to 
epiphytes growing close to the ground on tree trunks or on fallen logs and rocks 
e.g Dicranoloma menziesii, Weymouthia mollis. All come from moist habitats 
rather than and ones and consist of one or two species in a wide range of families 
e.g. Fissidcntaceae, Dicranaceae, Seligeriaceae, Pottiaceae, Orthotrichaceac’ 
Meteonaceae, Hookenaceae, Lembophyllaceae, Sematophyllaceae, Polytrichaceae' 

(b) Malesian elements 


nf N - S ^ V '- that wi( ^ er distributions to the northern tropical regions 

of Malesia (New Guinea, Indonesia and SE Asia) are found in families such as 
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Orthotrichaceae, Ptychomniaceae, Phyllogoniaceae, Meteoriaceae, and 
Rhizogoniaceae and Spiridentaccae, but their numbers are small. 

(c) Oceania-Pacific elements (including New Zealand) 

There are some fourteen species that occur in New South Wales whose 
distribution is restricted to New Zealand and Oceania. Many of these are epiphytic 
and from subtropical or temperate rainforests, e.g. Holomitrium perichaetiale, 
Leucobryum candidum, Leptostomum tnacrocarpum, Ilymenodon pilifer, 
Braithwaitea sulcata, Macromitrium spp., Papillaria spp., Wijkia extenuata. The 
few that extend further, e.g. to South America, occur in damp habitats, principally 
on creek banks, waterfalls, etc., e.g. Goniobryum subbasilare, Ptychomnion 
acicUlare and Hypopterygium rotulatum. 

The geographical range of mosses from Lord Howe Island (politically a part 
of New South Wales) is considered separately (pages 549-558)._ Its moss flora, as 
known at present, contains about 26% endemics; a further 37.5% are confined to 
Australia and New Zealand and 10% extend across the Pacific to South America. 

(d) African elements 

Mosses that have an extra-New South Wales distribution extending westwards 
to Southern Africa (Magill & Schelpe 1979) include a number of small ground 
mosses, e.g. Eccremidium exiguitm, Bruchia brevipes, Bryobariramia novae- 
valesiae, Gigaspermum repens, whose distribution in Australia is primarily in arid 
habitats (Catcheside 1980, 1982). The 17 species that have such affinities come 
from widely different families, e.g. Fissidentaceae (Fissidens tenellus), Dicranaceac 
(Campylopus bicolor), Polytrichaceae ( Psilopilum australe). 


ENDEMISM 

About 90 of the species are apparently limited in distribution to New South 
Wales. This number is probably an exaggerated estimate of‘endemics’ since it is 
likely that some species will be reduced to synonymy once Australia-wide or 
worldwide revisions of the genera in which these species occur have been 
undertaken. The names are arranged in family sequence from Census of New South 
Wales mosses (Ramsay 1984a) in Table 2. Quite a number of species previously 
considered endemic have been absorbed into synonymy already as predicted by 
Walts (see Ramsay 1980). 

From Figure 1 and Table 2 it is clear that the subdivisions in New South Wales 
with the greatest numbers of such species endemic to an area are the North Coast 
(11), Central Coast (5) and Southern Tablelands (11). Some of the possible 
endemics have a much wider intrastate distribution. In all, 35 of these so-called 
‘endemics’ are found in the North Coast, 26 in the Central Coast and 19 in the 
Southern Tablelands (Table 2). Although the North Coast and Southern Tablelands 
may be regions where, because of climatic or geological disturbance, their past 
history has provided the geographical isolation necessary for endemism, the more 
likely explanation is that these areas or species have not been investigated in enough 
detail. 

We know nothing of the origins or past history of bryophytes in Australia, the 
effects of glaciation, where this occurred, fire frequency or the dispersal pathways 
followed during climatic changes. In particular, the North Coast endemics need 
careful comparison with Queensland species before any clear understanding of the 
significance or extent of endemism can be assessed. For example, the apparent 
disjunct distribution of two endemics, Pleuridium braehycaulon (Central Coast, 
North Western Slopes) and Astomum novae-valesiae (Central Coast, Southern 
Tablelands), may be due to paucity of collecting as they are both small ground 
mosses. 
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TABLE 2. SPECIES APPARENTLY ENDEMIC TO N.S.W. & THEIR DISTRIBUTION 
(rare = <3 collections) [List excludes LHI endemics recorded in Ramsay 1984c] 


SPECIES 


DISTRIBUTION 

(for key to abbreviations see 

P-459) 


ANDREAEACEAE 
Andreaea lenera C. Muell. 

FISSIDENTACEAE 
Fissidens aristatus Broth. 

F. bryoidioides Broth. 

F.forsythii Broth. 

F. ftomomallulusC. Muell. ex Dix. 

F. montecollii Broth. & Watts 
F. sordidevirens Broth. 

F. wattsii Broth. 

DITRICHAC’EAE 
Pleuridium curvisetum Stone 
P. viride(C. Muell.) Kindb. 

D1CRANACEAE 

Campylopis denticuspis Broth, var. lutesccns Broth. 
C. perauriculatus Broth. 

Dicranclla apophysatula (C. Muell.) Broth. 
LEUCOBRYACEAE 
Leucobryunt subchlorophyllosum Hampe 
L. turgidulum C. Muell. 

CALYMPERACEAE 
Calymperopsis wattsii (Broth.) Fleisch. 
POTTIACEAE 
BarhulaspeirostegaC. Muell. 

Didymoaon wildii (Broth.) Broth. 

Hyntenostomumalivaceum C. Muell. ex Geh. 

II. sullivaniiC. Muell. ex Geh. 

Tetrapterum sullivanii (C. Muell.) Broth. 

Tnrtella novae-valesia Broth. 

Tortula evanescent Broth. 

T. panduraefolia (C. Muell. & Hampe) Broth. 


I readeri (C. Muell.) Broth. 

T. strcptopogoniacea (C. Muell.) Broth. 

T. subbrunnea Broth. & Watts 
T. vesiculosa (C. Muell.) Broth. 

Trichostomum aristatu!urn Broth. 

H'eissia novae-valesiae (Broth, ex Roth) Stone 
W. perpusilla Stone 
GRIMMIACEAE 

Racomitrium pseudo-patens (C. Muell.) Par. 
FUNARIACEAE 
Funariasphaerocarpa C. Muell. 

F. squarrifolia Broth. 

Physcomitrium integrifolium Hampe & C. Muell 
SPLACHNACEAE 
Splachnobryum wattsii Broth. 

Tayloria maidenii Broth. 


BRYACEAE 

Bryutn aeruginosum C. Muell. 

B. hateacC. Muell. 

B. calodictyon Broth. 

B plumosum Dozy & Molk. 

B. subapiculatum Hampe 
Mielichhoferia turgens Broth. 

Pohlia austro-carnea Broth. 

BARTRAMIACEAE 
Bartraniia timmioidesC. Muell. 

Breiitellia pseudo-philonotis (C. Muell.) Watts & White 
I hilonotts austro-falcata Broth. & Watts 
P. pseudomollis (C. Muell.) Jaeg 


CT 


C 

CC (rare) 

NC, NT (rare in both) 
NC, CC 
NC 

NC, CC 
LHl.CC 

ST 

CC 

CC 

NC, SC 
NC (rare) 


NC (rare) 
CT (rare) 

NC 


CT (rare) 

NWP (rare) 

NC, CC, NT, CT, NWS 
NT, CWS (rare in both) 

NC 

NC, CC (rare in both) 

CWS (rare) 

CC, T, NWS, CWS, NWP. 

(rare in all but CC) 

NWS (rare) 

NC (rare), WS (rare), CT 
ST (rare) 

CC, T (rare in ST), CWS, SWS 
NC (rare) 

CC, ST (rare) 

CC 


ST 


NC, CT.ST, LHI 
NC 

ST (rare) 

CC 

ST, NWS 
CC 

sc 

CWS 

NC 

ST 

CWS, SWS (rare) 
CC (rare) 

CC (rare) 

CC 

ST (rare) 

NC, CC, CWS 
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TABLE 2 (cont'd) 


PTYCHOMITRIACEAE 
Plychomitrium laxifolium (C. Muell.) Par. 
ORTHOTRICHACEAE 
Selilotheimiafuniformis Tayl. ex Dix. 

M ETEORI ACEAE 

Pilotriehella dimorpha (C.Muell.) Jaeg. 
LEMBOPHYLLACEAE 
Camptachaete excavata (Tayl.) Jaeg. 

C. schlosseri (Sendtn.) Broth, ex Par. 
HOOK.ERIACEAE 

. tchrophyllum watUii (Broth.) Vitt & Crosby 
Distichuphyllum minutifolium C. Muell. 

D. subminutifolium (Broth. & Gch.) Fleisch. 

D. whiteleggeanumC. Muell. 

FABRON1ACEAE 
Anacamptodon wattsii Broth. 

Ilelicontiadelphus australiensis Dix. 

A M B LYSTEGIACEAE 
Amblystegiitm austro-hygrophilum Broth. 

Calliergon stramineum (Brid.) Kindb. 

Cratoneuropsissubrelaxa (Broth.) Broth. 
Drepanocladusfontinaloiaes (Hampe) Broth, ex Par. 
BRACHYTHECIACEAE 
Brachythecium novae-valesiae Geh. 

Rhynehostegium straminioidefi Sauerb.) Wijk & Marg. 
PLAGIOTHECI ACEAE 
Plagiothecium novae-valesiae Broth. 
SEMATOPHYLLACEAE 
Sematophyllum Incididoides (Dix.) Mitt. 

S. watt si i (Par.) Broth. 

H 7 jkia cross ii (Broth.) Crum 
HYPNACEAE 

Ectropothecium condensation Broth. & Watts 

E. sydneyense Dix. 

Isopteryghon amhlyocarpum ( Hampe) Broth. 

/. amoenum Broth. 

/. arachnoideum Broth. 

I. latifolium Broth. 

I. pseudo-subulatum (C. Muell.) Par. 

/. subarachnoidcum Broth. 

BU X BAU MI ACEAE 
Buxbaumia colyerae Burges 

POLYTRICHACEAE 

Pogonatum brachvpodium (C. Muell.) Watts & Whitel. 
Polytriclnon brachypelma C. Muell. 

/’. cataractaruniC. Muell. 


C, NT, NWS (rare in latter two) 
CC (rare) 

NC, CT (rare in both) 

C 

NC (rare) 

NC 

CC, CT 
ST (rare) 

CT (rare) 

NC (rare) 

CT (rare) 

NT 

ST (rare) 

ST 

CT (rare) 

CC (rare) 

CT (rare) 

NC 


NC, CC, CT, ST (rare) 
NC 

LHI. NC (rare) 

ST (rare) 

CC (rare) 

ST (rare) 

NC (rare) 

NC 

NC (rare) 

NC, CC (rare in both) 
NC (rare) 

NC (rare) 

CC, CT (rare in both) 
CC (rare) 

SC (rare) 


CONCLUSION 

Even such a preliminai^ analysis as this has been able to show some interesting 
features of the wider distribution of New South Wales mosses, as well as their 
intrastate dispersion. In considering the latter, several factors need to be taken into 
account in each area under consideration, e.g. its size, ecogeographic features and 
the extent of collecting carried out, as a measure of reliability of distribution data. 
It is important that specific areas should be more intensively studied, as has been 
done for the Australian Capital Territory (Ramsay & Streimann 1984). Some 
progress is being made towards inclusion of moss species in vegetation surveys 
within some National Parks (G. Harden, pers. comm.; I.G. Stone, pers. comm.). 
This should continue but is dependent on access to trained bryologists for 
identification of specimens. 
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Other areas of study that would be valuable for detailed analysis arc the alpine 
regions of New South Wales and Victoria, and the MacPherson-Macleay overlap 
(Burbidge 1960) on the border of New South Wales and Queensland. This district 
contains some of the few remaining areas of rainforest in Australia and has been 
considered of great botanical interest. The mix of two types of rainforest — that 
with elements related to the Indo-Malayan flora and the other with Antarctic 
elements — in this border region provides a unique opportunity for study 
(Hitchcock 1979). Recent analysis of the Australian flora and its origins has led 
Webb & Tracey (1980) to suggest that re-interpretation is needed. They put forward 
the hypothesis that Australia contains the ancient elements of tropical angiosperm 
species now present in the Indo-Malayan region, rather than more recent 
immigrants as previously thought. Australia is indeed an ancient refuge for 
primitive angiosperms as evidenced by recent pollen studies (Martin 1978). The 
border region of New South Wales and Queensland is an area where perhaps 
important information on the origins of some tropical bryophytes may also be 
found. 

The southern alpine and New South Wales-Queensland border regions contain 
both endemics and species whose wider distribution patterns are interesting. With 
taxonomic assessment of species with limited distributions and intensive collecting 
in regions of particular interest, it may be feasible within the foreseeable future to 
begin mapping distribution in detail for some species, as well as determining 
species diversity within defined geographical areas — as large as regions used in this 
study or in smaller more discrete localities as in the Australian Capital Territory. 
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THE MOSSES OF LORD HOWE ISLAND 


Helen P. Ramsay 
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ABSTRACT 


Ramsay. Helen P. (School of Botany. University of New South Wales. Kensington, N.S.W. 
2033) 1984. The Mosses of Lord Howe Island. Telopea 2(5): 549-558. — The mosses of Lord 
Howe Island are diverse with a close relationship to Australian and New Zealand species. Of 
the 105 species from 36 lamilics, 21 species (20%) are endemic. A checklist of species based 
on literature and collections in Australian herbaria is included together with a summary of 
their distribution patterns on the Island. This is a preliminary updating of previous records, 
not a taxonomic revision. The geographical relationships of the species are discussed. 


INTRODUCTION 

Here on this rich plateau may be found fern after fern and moss after moss 
that occur nowhere else in the world. 

(Brotherus & Watts 1915) 

This description typifies the experience Rev. W.W. Watts had on his visit to 
Lord Howe Island, in particular Mt. Gower, in 1911 when he collected widely — 
ferns, mosses, hepatics. His visit inspired a poem, part of which is quoted in 
Ramsay (1980), and led to a series of papers with lists and descriptions of new 
species of ferns, mosses and hepatics from the Island (Watts 1913. 1914, 1916; 
Brotherus & Watts 1915; Stephani & Watts 1914). Botanically, Lord Howe Island 
is of great interest because of the richness of the flora, which includes temperate and 
subtropical taxa with a high degree of endemism. 

Island floras have always attracted interest for studies on species, their 
distribution and evolution in geographically isolated regions. Balgooy (1960, 1969, 
1971), Whittier (1974) and Miller (1974) have been investigating island floras in 
the Pacific, particularly Polynesia, and their relationships. Miller (1974) states; 

‘Just recently I had occasion to review the bryotlora of Lord Howe Island, 
although some subtropical species are present, the flora is remarkably austral 
and antipodal. It is certainly not part of the Polynesian subkingdom as it is 
usually considered — i.e. an attenuation of the Malaysian-Papuan floras and 
it is not typical of the flora of nearby Australia. The bryological flora confirms 
Takhtajan's view of an attenuation of the New Zealand flora even though the 
floristic overlap is not absolute.’ 

Takhtajan (1969) placed Lord Howe Island and Norfolk Island with New 
Zealand in his phytogeographical divisions of the Pacific Island groups, whilst 
Balgooy (1969) also concluded that ‘the best solution is to maintain Lord Howe 
Island as a district within the New Zealand sub-region’. In this sub-region there is 
a high degree of correspondence between floristic limits and submarine geography 
and geology that are related to the geomorphic plates and great trenches of the ocean 
floor (Miller 1974). 

As early as 1853, a short account of vegetation on Lord Howe Island was given 
by J. MacGillivray, an assistant surgeon on HMS “Herald”, who surveyed the 
island. Literature related to Lord Howe Island is summarised in Pickard (1973) and 
Recker & Ponder (1981). 
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Although politically a part of New South Wales, the island has never had any 
land connection, being located on the eastern edge of the Australian continental 
shelf. It lies 790 km north-east of Sydney, some 550 km from the Australian coast 
(c.31 °30'S, 159°05'E) in the Pacific Ocean. Lord Howe Island is considered to have 
arisen from an extensive undersea ridge and represents the eroded remnant of a 
large shield volcano (McDougall et al. 1981; Phipps 1981) of Tertiary age. 

The climate is subtropical with no great range in temperature, being warmed 
by the South Equatorial Current. The average annual rainfall, mostly in winter, is 
stated as 1676 mm, but believed to be far higher on the mountain summits. Soils 
are of two kinds: 

(1) derived from Pleistocene carbonate sandstones that contain little volcanic 
material, on the northern part of the island; loose, sandy and dry with low moisture 
content (calcarenite). 

(2) volcanic in origin, forming basalt soils on the eroded remnant of a volcanic 
peak of two ages - (a) northern part of Mt Lidgbird, older; (b) the soils making up 
most of Mt Lidgbird and Mt Gower are younger. 


Two mountains, Mt Gower, 866 m, and Mt Lidgbird, 765 m, force warm 
moist air suddenly into colder altitudes where moisture is deposited as mist or rain 
(Edgecomb & Bennett 1978). As a consequence, the summit of Mt Gower is 
covered by a gnarled mossy rainforest of great botanical, indeed biological interest, 
one of Natures Botanic Gardens’ (Brotherus & Watts 1915). The moss forest at 
the summit of Mt Gower and Mt Lidgbird is composed of small trees, shrubs, 
palms and tree-ferns with an undergrowth of low ferns and sedges, the floor being 
mostly carpeted by mosses. Epiphytes cover almost every available space on larger 


PnlvL h d n !! 0 t r Pal S fi hel t e i 08 ^ e u“ S ’ bcin , g r , clated to Australian, New Zealand and 
Polynesian (Pacific Island) biota with the proportion of endemic forms in the 

Australian element well below that of the other two groups (Oliver 1917) However 
i 47 h h? 0 ST dem ' Cg « era ' Australian forms, 158 species, predominate another 
il 7 affinities and a further 109 occur in New Zealand. Thirtv-three 

Jr F t j° u vascula r plant species are endemic with related species evenly 
distributed between Polynesia, Australia and New Zealand (Oliver 1917) The 

%5T n Non7ndlmi is ,Predominantly with the Australiaii regSn^ (BnSvSfc 
yt>5). Non-endemic vascular plant species have mainly Australian affinities but 
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DISTRIBUTION 

Distribution on the island 

The distribution of moss species has been recorded in three geographical zones 
(Fig. 1): 

1. Northern zone — In this region the highest points arc Malabar (218 m) and Mt 
Eliza (158 m) representing part of the rim of an ancient volcano. 

2. Central zone — This is the populated and agricultural area, being lowest in 
altitude on the island. It is bounded by a coral reef to the west while Intermediate 
Hill (250 m) on its south-eastern boundary, is surrounded by stratified limestone 
beds of marine origin and links with the foothills of Mt Lidgbird. This region is 
species rich because of its accessibility and the fact that it has been closely collected. 

3. Mountain zone — The two peaks, (a) Mt Gower, 866 m (southernmost), and (b) 
Mt Lidgbird, 765 m, form this region. They represent a later period of volcanic 
activity and have been heavily eroded. 

0. Unspecified — Where no actual locality on the island is given. 

The choice of zones has been made on the basis of topography and soils rather 
than other criteria, as collecting data have not been detailed enough to determine 
whether the vegetation zones of Pickard (1974, 1983) would be appropriate. The 
divisions chosen correspond closely to those mentioned by Oliver (1917, p.95). 

Distribution of species across the island shows an interesting separation into 
those with widespread, and those with limited distribution (Table 1). Mt Gower 
and Mt Lidgbird species have been recorded separately where this is known, or 
simply from Zone 3 if not. Differences in numbers of species may be due primarily 
to Mt Lidgbird’s inaccessibility to collectors, although its altitude is 100 m less than 
that of Mt Gower. 


Tabic I. Dislribution of Species on Lord Howe Id. 


Zone 

1 

2 

3a 3b 

3 

0 

No. species 

26 

56 

37 6 

13 

28 

Nos. in this 
zone only 

7 

20 

(3 in 3b only) 

15 

(unspecified) 


Relationships of Lord Howe Island mosses 

Whitelegge (1892) and Brotherus & Watts (1915) between them listed 120 
species of mosses of which 24 were reported as endemic. Brotherus & Watts (1915) 
described 20 new species jointly and Brotherus two species. Some of these names 
have been reduced to synonymy and present studies that include data from 
collections not previously documented give the number of species as 105 in 58 
genera and 36 families. 

Relationships of these are interesting with 21 species (or 20%) being endemic 
(see Ramsay 1984a). This is a low proportion when compared with some of the 
islands in the Pacific region, e.g. 60% New Caledonia and Hawaii, 35% Society 
Islands, 30% New Zealand (Whittier 1974, Miller 1974). Most mosses have 
relationships with Australian species (60%) (see Ramsay 1984a). These include both 
temperate and subtropical forms. The Australian species that are found on Lord 
Howe Island are primarily those that occur also in New Zealand (42 species or 
37.5%). Only 10 taxa are confined to Australia, New Zealand and Lord Howe 
Island, the other 32 are either cosmopolitan (12) or extend across the Southern 
Hemisphere, mainly the Pacific and South America. About 10 taxa are distributed 
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only in Australia (2 New South Wales only, 2 or 3 Queensland only, 3 both New 
South Wales and Queensland) apart from Lord Howe Island. 

The cosmopolitan species found on Lord Howe Island are: Ceratodon 
purpureus, Grimmia laevigata, G. pulvinata, Fissidens fontanus, Barbula calycina, 
Tortula pagontm, Weissia controversa, Funaria hygrometrica, Bryum argenteum, B. 
billardieri, B. capillare and Hypnum cupressiforme. Notable absences are 
Sphagnum spp. and Andreaea spp. as well as all the Polytrichaceae except Atrichufn 
androgynum. 

The distribution of mosses on Lord Howe Island supports the view that the 
relationships of vegetation are with Australia and New Zealand rather than other 
Pacific Island groups but, unlike the vascular plant species, the percentage of 
endemics is low as is the percentage with relationships to Polynesian species. There 
is no doubt that the flora will contain other species that have not yet been collected. 
Specimens available were obtained in only a few months of the year, and do not 
range over all seasons. Areas formerly inaccessible when previous collections were 
made may be reached in the future, possibly with use of helicopters. Collections in 
overseas herbaria may also be able to add new species and distribution data to our 
present limited knowledge. Work is continuing and Vitt & Ramsay are preparing 
a complete revision of the moss flora to appear later. 
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LIST OF MOSSES FROM LORD HOWE ISLAND 

(Genera and species are listed alphabetically within families, which arc numbered according to Crosby 
& Magill 1981. The only synonyms included are those from Brothcrus & Watts 1915 original listing). 


NAME 


DISTRIBUTION* 


3. FISSIDENTACEAE 

0 

1 

2 

3a 

3b 

3 

*Fissidcns amblvothallioides Broth. & Watts 

.... O 

O 

• 

O 

o 

O 

F. arboreus Broth. . 

. O 

• 

• 

o 

o 

O 

*F. arcuatulus Broth. & Walts . 

. O 

o 

• 

o 

o 

O 

F. erassipes Wils. ex B.S.G. 


o 

• 

o 

o 

O 

[/■'. dietrichiae C. Muell.l 

*F. howeanus Broth, ex Whitel. .. .. 

. • 

o 

o 

o 

o 

O 

*F. Iongiligulatus Broth. & Watts .. .. 

. • 

o 

o 

• 

o 

O 

*F. subtenellus Broth. & Watts .. .. 

. O 

o 

• 

o 

o 

O 

*F. tenelliformis Broth. & Watts .. .. 

. o 

• 

o 

o 

o 

O 

F. tenellus Hook. f. & Wils. 

. o 

o 

• 

o 

o 

O 

F. wattsii Broth. 

. o 

• 

• 

o 

o 

O 

5. DITRICHACEAE 

Ceratodon purpureus (Hedw.) Brid. 

. o 

o 

• 

o 

o 

o 

* Endemic species. 

t Zones of occurrence: 0 — zone unspecified; 1 — 
(mountain not specified); 3a — Mt Gower; 3b - 

northern zone; 2 
- Mt Lidgbird. 

— central zone; 3 — 

mountain zone 


• present O absent 
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NAME 


DISTRIBUTION 


8. DICRANACEAE 

Campylopus clavatus (R. Br.) Wils. 

C. introflexus (Hedw.) Brid. 

[C. pudicus (C. Muell.) Jaeg.] 

C. pallidus Hook. f. & Wils. 

[C. woollsii (C. Muell.) Par.] 

Dicnemoloma pallidum (Hook.) Wijk & Marg. 

[ Leucoloma sieberianum (Homsch.) Jaeg.] 
Dicranoloma billardieri (Brid.) Par. 

D. dicarpum (Nees) Par. . 

D. menziesii (Tayl.) Par. . 

[D. bartramioidcs (Brolh.) Par.] 

Holomitrium perichaetiale (Hook.) Brid. 

H. perichaetiale (Hook.) Brid. var. robustum Broth. 

& Watts . 

Trematodon sp. 


11. LEUCOBRYACEAE 

Leucobryum candidum (P. Beauv.) Wils. 

L. candidum var. pentastichum (Dozy & Molk.j Dix 
[E. speiroslichum C. Muell. nom. nud.) 

12. CALYMPERACEAE 

*Syrrhopodon platyceri Mitt. 


14. POTTIACEAE 

Barbula calycina Scliwaegr. 

[Tortella calycina (Schwaegr.) Dix.] 

Tortella cirrhata Broth. 

[T. subjlavovirens Broth. & Watts] 
Tortula pagorum (Milde) De Not. 

[T. bailcyi auct. non Broth.] 

TTrichostomum sp. 

Weissia controversa Hedw. 

[ W. Jlavipes Hook. f. & Wils.] 


15. 


GRIMM1ACEAE 
Grimmia laevigata (Brid.) Brid. 

[G. campestris Burchcll ex Hook.] 

G. pulvinata (Hedw.) Srn. var. africana (Hedw.) Hook 
f. & Wils. 


[G. cygnicolla Tayl., G. pulvinata var. obtusa (Brid 
Hueb.] 

Racomitrium aciculum Dix. 


) 


19. FUNARIACEAE 

Funaria hygrometrica Hedw. 

[/•. hygrometrica Hedw. var. sphaerocarpa C 
Muell.] y 


o 

o 

o 

• 

o 

o 

o 

• 

• 

o 

o 

o 

o 

o 

o 

o 

• 

o 

• 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

• 

• 

• 

o 

• 

o 

o 

• 

o 

o 

o 

o 

o 

• 

• 

o 

• 

o 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

0 

1 

2 

3a 

3b 

3 

• 

o 

o 

o 

• 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

• 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

• 

o 

o 

o 

o 

• 

• 

• 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 


24. BRYACEAE 0 

Bryum argenteum Hedw. .... q 

B. argenteum Hedw. var. lanatum (F>' Beauv ) Hampe O 
B. argenteum Hedw. var. niveum Wils. o 

B. billard'er' Schwaegr. var. billardieri .. o 

[B. leptothecium Tayl.] 

B. campy lot heciuin Tayl. 0 

[B. howeanum Broth. & Wattsl. 

B. capillare Hedw. Q 

[/?. leptothecioides Broth. & Watts . 

B. whiteleggei Broth, nom. nud.]' 

B. coronatum Schwaegr. .... 0 

[B. subatropurpureum C. Muell 1. 

B. dichotomum Hedw. .... n 

[B. aepuicollum Broth. & Watts. ° 

B. philonotideum Broth. & Watts] 

B. erythmcarpoides C. Muell. & Hampe o 

["• diverstnerve Broth. & Watts] " 


1 


O 

o 



• • o o 


• o 


• O O o 
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NAME 


DISTRIBUTION 


B. leucocanthum (Hampe) Mitt. 

[Rhodobryum lencocanthum Hampe] 

B. limbifolium Broth. & Watts . 

B. sauteri B.S.G. . 

25. LEPTOSTOMATACEAE 

Leptostomum macrocarpum (Hcdw.) Pyl. .. 

32. R1IIZOGONIACEAE 

Mesochaete undulata Lindb. . 

Pyrrhobryum parramattense (C. Muell.) Manuel 
[Rhizogonium parramattense ( C. Muell.) Rcichdt.] 

33. HYPNODENDRACEAE 

Braithwaitea sulcata (Hook.) Jaeg. 

37. BARTRAMI ACEAE 

*Philonotis jardinii (Besch.) Par. 

P. tenuis (Tayl.) Rcichdt. . 

[P. pseudoinollis (C. Muell.) Jacg.j 

38. SPIR1DENTACEAE 

Spiridens vieillardii Schimp. 

[S. muelleri Hampe] 


O • 

o o 

o • 

o o 

o o 

• o 

• o 

o o 

o o 

• o 


• o 

• o 

o o 

o o 

• • 

o • 

o o 

o o 

• • 

o • 


o • 

o o 

o o 

o • 

o o 

o o 

o o 

o • 

o o 

• o 


41. PTYCHOMITRI ACEAE 0 

Ptychomitrium australe (Hampe) Jaeg. • 

P. muelleri (Mitt.) Jaeg. • 

[Glyphomitrium commutatum (C. Muell.) Broth., 

G. howeanum (Hampe) Broth.] 


1 2 3a 3b 3 
o o o o o 
• 0*00 


42. ORTIIOTR1CH ACEAE 


Macromitrium brachvpodium C. Muell. 

[M. hrevisctaceum Hampe] 

M. leratii Broth. . 

. .. o 

. .. o 

• 

o 

• 

o 

• 

o 

o 

• 

M. peraristatum Broth. 

. .. • 

o 

o 

• 

o 

M. brevicaule (Besch.) Broth. . 

. .. o 

• 

o 

o 

o 


[M. subbrevicaule Broth. & Watts, 
M. wattsii Broth.] 


44. RACOPILACEAE 

Racopilum cuspidigerum (Schwaegr.) Aongst. var. 

euspidigerunt . 

[R. pacificum Besch.] 

R. cuspidigerum (Schwaegr.) Aongst. var. 
eonvolutaeeum (C. Muell.) Zant. & Dijkstra 
( R. eonvolutaeeum (C. Muell.) Rcichdt.] 

51. PTYCHOMNIACEAE 

Ptychomnion aciculare (Brid.) Mitt. 

57. PTEROBRYACEAE 

*Euptychium mucronatum Hampe . 

E. robustum Hampe. 

*E. setigerum (Sull.) Broth. 

[/:. cuspidalum (Mitt.) Mitt.] 

*Pterobryella praenitens (Hampe) C. Muell. 

[Hypnodendron praenitens (Hampe) Mitt.] 
*Trachyloma wattsii Broth. 

58. METEORI ACEAE 

Barbella enervis (Thwait. & Mitt.) Flcisch. 

(Meteorium trichophoroides (C. Muell.) Mitt.] 
Weymouthia mollis (Hedw.) Broth. 

59. PHYLLOGONIACEAE 

Catagonium politum (Hook. f. & Wils.) Dus. ex Broth. 
Orthorrhynchium elegans (Hook. f. & Wils.) Rcichdt. 


o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

• 

0 

0 

• 

o 

o 

• 

o 

o 

o 

o 

• 

• 

o 

o 

o 

o 

• 

• 

o 

o 

o 

o 

o 

• 

o 

o 

• 

• 

o 

• 

o 

o 

• 

o 

o 

• 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

• 

o 

o 
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60. NECKERACEAE 

Thamnobryum pumilutn (Hook. f. & Wils.) Nieuwl. 
[Thamniumgracillimum (Hampe) Broih. & Walts] 

61. I.EMBOPHYLLACEAE 

Camptochaete arbuscula (Sm.) Rcichdt. var. deflexa 

(Wils.) Dix. 

[C. deflexa (Wils.) Jaeg.] 

C.vaga(C.MuclL) Broth. . 

62. ECHINODIACEAE 

Echinodium hispidum (Hook. f. & Wils.) Rcichdt. . 
*E. pamilum Broth. & Watts . 


65. HOOKERIACEAE 

Achrophyllum dcntatum (Hook. f. & Wils.) 

Vitt & Crosby . 

[Pterygophyllum hepaticaefiolium (Hampc & 

C. Muell.) jaeg.. Pterygophyllum nigelluml Hook. f. 
& Wils.) Mitt.] 

*Distichophy!lum longicuspis Broth. 

[D. leucohma Broth, nom. mid.] 

68. HYPO PTER YGI ACE AE 

Cyathophorum bulbusum (Hedw.)C. Muell. 

[C. pennutum (Labill.) Brid.] 

Hypopterygium muelleri Hampe . 

[//. sopf/faeC.Muell.] 

H. rotulatum (Hedw.) Brid. 


72. THUIDIACEAE 

Thuidium cymbifolium (Dozy & Molk.) Dozy 

& Molk. 

T. furfurosum (Hook. f. & Wils.) Reichdt. 

T. protvnsulum C. Muell. 

*T. trachypodioidcs Broth. & Watts 


74. BRACHYTHECIACEAE 

Eurhynchium muriculatum (Hook. f. & Wils ) Jaeg 
[Rhynchostegiella muricu!ata( Hook. f. & Wils.) 
Broth.] 

*Oxyrrhynchium howeanum Broth. & Watts 
*Rhynchostegiella campylioides Broth. & Watts 
Rhynchostegium tenuifolium (Hedw.) Rcichdt 
*R. tenuifolium (Hcdw.) Rcichdt. var. howeanum 
Broth & Watts . 

75. ENTODONTACEAE 

Entodon pancherianus (Besch.) Jaeg. 


77. SEMATOPHYLLACEAE 
*PungentelIa subfalcatulum (Broth & Walts ) 

C. Muell. 

[Rhaphidoslegium subfatcatulum Broth. & Watts] 
aematophvllum aciculum (Dix.) Dix 
[Rhapidoslegium aciculum Broth, ex Dix i ’ 

S. amoenum (Hcdw.) Milt. 

[Rhaphidoslegium callidioides (C Muell.) Jaeg' 
Rhapludorrhynchium callidioides (C Muell) 
Broth.] '' 

S. contiguum (Milt.) Mitt. 

[Rhaphidostefcium comiguum (Mitt.) Par i' 
Irichosteleum muscicolum Broth 

Wijkia extenuata (Brid.) Crum 
[ Acanthocladium exienuatum (Brid.) Mitt' j 
W.crossii (Broth.) Crum .. .. ... 

78. HYPNACEAE 

^Ctenidium pubescens (Hook. f. & Wils.) Broth 
hctropothecium howeanum Broth. & Watts 


0 I 

O O 

o o 

• o 

o o 

o o 


o o 


• o 

o o 

o o 

o o 

• o 

o o 

• o 

o o 


o o 


o o 

• o 

o o 

o o 

0 1 

o • 

o o 

• o 

• o 

o • 

• o 

o o 

• o 

o O 

o o 


2 3a 

• • 

o • 

o • 

• • 

• o 


• • 


• o 

o • 

• • 

• • 

o • 

• o 

o o 

• • 


o • 


o • 

• o 

• o 

• o 

2 3a 

o • 

• • 

o o 

o O 

• • 

• • 

O • 

O O 

* o 

• o 


3b 3 

o o 

o o 
o o 

o o 
o o 


o o 


• o 

o o 

• o 

• o 

o o 

o o 

o o 
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NAME 


DISTRIBUTION 


*E. leucochloron (Hampe) Broth. 

E. umbiilicatum (C. Muell.) Par. 

Ilypnum chrysogaster C. Muell. 

[Slereodon chrysogaster (C. Muell.) Mitt.] 

11. cupressiforme Hedw. . 

Isopterygiumalbescens (Hook.) Jaeg. 

[/. eandidum (C. Muell.) Jaeg., I. molliculum( Sull.) 
Mitt.] 

I. howeanum Broth. & Walls . 

Vesicularia montagnei (Bel.) Broth. 

83. POLYTRICHACEAE 

Atrichum androgynum (C. Muell.) Jaeg. 

[Catharinea muetleri C. Muell. & Hampe] 

84. DAWSONIACEAE 

Dawsonia polytrichoides R. Br4 . 
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J Although doubt has been expressed on the reliability of the original recora (Waus i 9 15) specimens 
collected in 1920 have been found which include specimens of Dawsonia polytrichoides amongst others 
but locality undefined. 


NOMINA NUDA 

The following species for which specimens have been located await attention to establish their 
relationships (’endemics) 

* Leucobryum pseudocandidum Broth. 

Amblystegiwn orbiculare Jaeg. 

* Plagiothecium howeanum Jaeg. 


RECORDS NOT SUBSTANTIATED 

Recordsappearing in literature for the following have not been substantiated by specimens in Australian 
herbaria. 

Rhodobryum convnersonii (Schwaegr.) Par. 

Camptochaete gracilis ( Hook. f. & Wils.) Par. 

Eniodon pal Halts Mitt. 

Neckera trichophoroides C. Muell. 

Racomitrium leptostomoides Fbrster 


SYNONYMS 

For the correct application of synonvnis, sec Ramsay, H.P. (1984), Census of New South Wales mosses, 
Telopea 2 (5): 455-533. 
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MOSSES AND THEIR DISTRIBUTION IN THE 
AUSTRALIAN CAPITAL TERRITORY 
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ABSTRACT 


Ramsay, Helen PJ & Streimann, ('School of Botany, University of New South Wales, 

Kensington, N.S.H'. Australia 2033; -'Herbarium, National Botanic Gardens, Canberra A.C.T. 
Australia 2601). Tclopea 2(5): 559-574. — The Australian Capital Territory is geographically 
located on the Southern Tablelands of New South Wales. The area is physiographically and 
climatically diverse with alluvial terrain to high ridges reaching 1900 m. More than 180 species 
from 39 families and their distribution within the A.C.T. are recorded. Data on distribution 
in other regions of N.S.W. and in other Australian states arc also given. Affinities are mainly 
with temperate mosses of southern Australia. 


INTRODUCTION 

The Australian Capital Territory (A.C.T.), although a discrete political territory, 
is geographically located on the Southern Tablelands of New South Wales. In area 
it covers 2357 sq. km with more than half being occupied by rugged mountainous 
catchment areas (Lcarmonth 1973). Canberra, the capital city of Australia, lies on 
a plain 600 m above sea level and approximately 100 km from the coast on the 
western side of the Great Dividing Range in the A.C.T. 

The physiography of the A.C.T. can be divided into: (i) high ridges and steep 
hillslopes; (ii) rolling terrain; (iii) gently undulating terrain; (iv) alluvial terrain. The 
Murrumbidgce River and its tributaries, the Molonglo and Cotter rivers, pass 
through the Territory. The Murrumbidgee and Molonglo drain from the Great 
Dividing Range, while the Cotter originates in the ranges west of Canberra. On the 
western boundary are the Brindabella-Bimberi Ranges that connect with the Snowy 
massif. The Scabby-Boboyan Ranges form the southern boundary. A number of 
peaks within these ranges reach 1800 m with Bimberi Peak 1903 m in the south the 
highest. They form a dissected plateau, part of the Kosciusko peneplain, cut across 
by folded and steeply dipping Ordovician and Silurian slates, schists, slaty shales 
and grit, Silurian volcanics, with some Palaeozoic porphyry, granite, and Devonian 
igneous rocks. Alluvial flats form the Canberra basin, a rain-shadow area often 
having less than 600 mm rainfall (Learmonth 1973). 

Great variations in climate occur between the Canberra plain and the higher 
peaks on the western ranges. There are numerous rain-shadows in the deeper 
valleys, but the main rain-shadow is the Canberra plain itself. It is dry during the 
summer, most of the rainfall being derived from a few downpours, but high 
evaporation rates, about 1600 mm annually, reduce its effectiveness. On the ranges 
the precipitation may reach 1500 mm per year, and is more uniform. In winter, 
inversions cause fogs and some of the grasslands in the higher valleys may have 
evolved from the settling of cold air. In addition, Canberra gets about 100 days of 
frost per annum, with a large range of diurnal temperatures in both winter and 
summer. Less is known of the climate at higher altitudes but data in Table 1 (see 
page 563) illustrate some of the variation at different altitudes. 

Snow occurs on the ranges above 1220 m and on the higher parts (above 
1500 m), where it may lie for 3 to 4 months. Soils tend to correlate to topography, 
geology and the climatic influences over long periods. 
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DISTRIBUTION WITHIN THE A.C.T. 

Vegetation in the A.C.T. has affinities with elements front Mt Kosciusko, the 
Victorian Alps and Tasmania. The zonations of the A.C.T. vascular flora are mostly 
altitudinal. Little has yet been done on the altitudinal distribution or the ecology 
of the non-vascular flora except on Mt Ainslie and Black Mountain. Much of the 
vegetation has been greatly modified by man since European settlement (Pryor 
1954). 

Natural features or major roads have been used to define five topographically 
separate divisions of the A.C.T. for this project (see Fig. 1). The Brindabella Ranges 
division encompasses almost all the topographical environments found in the 
A.C.T. The following are short descriptions of each division. (Jervis Bay is excluded 
as it is geographically in a separate part of New South Wales and unrelated 
floristically to the rest of the A.C.T.) 


Division 1. BOOTH RANGE (east side of Gudgenby Road) 

Three vegetation types predominate here. At higher altitudes (>700 m) Eucalyptus 
delegatensis — E. dairy nxpleana form wet sclerophyll forest. In the broad upper 
valley systems h. paucijlora - E. stellulata savannah woodlands are present while 
i? ,, c , north . c : r 7 , arca between the Booth and Clear Ranges 
E. melltodora - E. blakelyi woodlands occur (Burbidge & Gray 1970). There has 
been very little disturbance to the area except for grazing in the north. Most of the 
area is in the Namadgi National Park. 

The altitude ranges from 640 m to 1600 m (Ml Clear) with foliated 
granodionte as the predominant rock. 


Division 2. SOUTHERN RANGES (south of Orroral and west of Gudgenby road) 
The vegetation comprises mostly Eucalyptus delegatensis - E. dalrympleana wet 
sclerophyll forest with scattered pockets of E. paucijlora - E. stellulata savannah 
wood ands along the larger stream valleys. The higher ranges have alnine 
a ffi° SlUnted E pauci fl° ra and grasses (Burbidge & Gray 1970) Small 
has taken nlafe'Tn ,? th^ R ^ thr ? u ^out this region. Least disturbance 

here as well as DiSfo? L 8 ' Natl °" al Park includes a lar S c arca 

* i Th ,V main roc t s are foliated granodiorites that form large spectacular outcroDs 
Along the Cotter Valley, from near the confluence of the Oirbral 2Gudeenhv 
rivers to the southern border, sandstone and greywacke are found The altitude 
ranges from 840 m to 1903 m (Bimberi Peak, The highest£ak inthe A CT.) 

forest occurs along the Cotter Valiev with / ' v A ll} \ lna ^ ls wct sclerophyll 

Compositae, Myrtaceae and Rhamnaceae (Rifrh;^l* e * ed r> dcnse undcr storey of 
scattered Sphagnum swamps 5 S & , G [ ay l970 )- Extensive, 

River. WiU,in fhc area, mo£gufc with tretlfems anrt"n! nbU ' ane ?. of " ,c Cmcr 
species, c.g. Camptochaete and Hypnodendrol are piSent “ S coaslal ” moss 

-UMU|h , 

M, Corec ,s covered by volcanic 
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quartzite. Volcanic rocks cover extensive areas in the north. The altitude varies 
between 410 and 1856 m (Mt Gingera). 

Division 4. CANBERRA PLAIN (bounded on south-east by Sutton Road and west 
by the Murrumbidgee River) 

This plain has several outcropping mountains — Black Mountain, Mts Majura and 
Ainslie, and Red Hill. The area is predominantly a mixture of acid volcanic rocks 
and porphyry. The altitude varies between 410 and 890 m (Mt Majura). The plain 
is drained by the Molonglo and Murrumbidgee rivers while most of the smaller 
streams are seasonal. 

Much disturbance has been caused by grazing and urbanization. As a result, 
a large proportion of the original Themeda-Poa grasslands of the river flats and the 
Eucalyptus melliodora - E. blakelyi savannah woodlands now occur only in small 
pockets. There are small sections of E. rossii - E. macrorhyncha , with the most 
extensive being around Black Mountain. 

Division 5. KOWEN FOREST (east of Sutton Road) 

Eucalyptus rossii - E. macrorhyncha dry sclerophyll forest predominates and 
savannah woodlands occur along the northern boundary of the A.C.T. Extensive 
Pinus radiata plantations occur in this division. 

Folded sedimentary rocks (greywacke, slate and sandstone) form the 
underlying strata that generally developed shallow, gravelly soils. Most of the area 
is hilly or rolling country with a steep section along a fault line near the Sutton 
Road. Further steep sections are encountered along the Molonglo River. This is 

n0 j V rcscrve ar) d a popular recreation area. The altitude varies between 610 

and 920 m. 



COMPILATION OF DATA 

, The following data, presented in Table 2, have been compiled from field work 
Horh/nn^ 0 Herba " u ™ Australiense (CANB),_and the 



iift™? I qsQ?, <£q S( > m use according to Index Muscorum plus supplements 


KEY TO SYMBOLS USED 


FOR DISTRIBUTION 


LHI Lord Howe Island 
C Coast 
T Tablelands 


FWP Far Western Plains 


N North 
C Central 
S South 



NSW New South Wales 



> 3 collections in the subdivision 


* nuXofs^ens^') inadeqUa,e f ° r rcliablc record 

South Australia, w'-'wFL - .’(“"Jf" 12 - Y — Northern Territory, 


TABLE 1. CLIMATIC DATA FOR CANBERRA AND BULLS HEAD. 
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SUMMARY OF DATA 

A total of 180 species are recorded from 39 families. There are no type 
specimens for which the collection site is listed in the A.C.T. Species that have been 
attributed to the A.C.T. in Scott & Stone (1976), but for which no specimens have 
been located, have not been included here. 

Species diversity within the five areas described varies greatly. Kowen Forest 
(Division 5) contains only 34 of the listed species. This area is the smallest with 
less variation in habitat and has been affected by cultivation, e.g. Pinus radiala 
forests. The Brindabella Ranges (Division 3) have a great range in altitude and 
habitat from river flats to alpine regions and also have the greatest diversity — 137 
species. Although the Canberra Plain (Division 4) is most influenced by settlement, 
with the City of Canberra and grazing properties covering extensive areas, the moss 
flora is as diverse (89 species) as in the Southern Ranges (Division 2) (83 species) 
where there are greater differences in altitude and vegetation and little disturbance 
has occurred. This latter area is perhaps undercollected at present. The Booth Range 
(Division 1), which also has had little disturbance by settlement or grazing, has a 
surprisingly low species number (55 species). Again the area may be undercollected 
at present. 

The relationships and distribution of mosses in the A.C.T. are primarily with 
temperate species in southern Australia, mainly Victoria and Tasmania. Of the 
species represented, only 69 occur also in Queensland and most of these are species 
that have a wider extra-Australian range. There are 35 taxa that have been collected 
only m the Southern Tablelands of New South Wales although all but two, 
Thuidium subglaucinum and Brachvthcciiun plwnoswn, occur elsewhere in 
Australia. 
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